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ABSTRACTS OF PAPERS ACCEPTED FOR PRESENTATION AT 
THE THIRTY-FOURTH ANNUAL MEETING OF THE SO- 
CIETY, NEW YORK, N. Y., DECEMBER 28 TO 31, 1942! 


Plants Attacked by Species of Sphaceloma in Lowisiana. Arrupba, 8. C., AND C. W. 
EDGERTON. Following observations made by A. A. Bitancourt of Brazil during a visit to 
Louisiana in 1941, attention was directed to the hosts and species of Sphaceloma in the 
state. Sphacelomas have been collected and cultured from Camellia japonica, Camellia 
sansanqua, Thea sinensis, Punica granatum, Bignonia capriolata, Catalpa bignoniodes, 
and Sambucus canadensis. Some of the cultures were similar but some were distinct. 
One culture of the fungus from Camellia, apparently the cause of a white scab that has 
been observed in Louisiana for many years, seems unlike any described form. Ascomata 
of the Elsinoé stage did not occur during the summer months but some were beginning to 
be found during October. 


Investigations in the Relationship Between Alternaria Blight and ‘‘ Physiological’’ 
Maturity in the Tomato Plant. 3ARRATT, R. W., AND M. C. RicHARDS. Some of the fae- 
tors affecting ‘‘ physiological’? maturity in the tomato were investigated in the field and 
greenhouse. The following factors were considered: Fruit to leaf ratio; planting date; 
supply of nitrogen; phosphorus and potassium as fertilizers; spraying with Bordeaux 
mixture; and total yields. Yield data were obtained on each of 10 plants from 50 varie- 
ties. The incidence of disease (Alternaria solani) was recorded weekly. Tests were 
made in the greenhouse on an early and a late variety to determine the effect of fruit load 
and nitrogenous fertilizers on disease incidence. It was found that those factors delaying 
‘*physiological’’ maturity—defruiting and late planting—retarded defoliation by Alter- 
naria. Those factors that accelerated ‘‘physiological’’ maturity—early planting and 
partial deleafing—hastened defoliation. In the species L. esculentum, L. pimpinellifolium, 
L. hirsutum, and L. peruvianum, and in 45 commercial types, defoliation increased as the 
fruit-to-leaf ratio increased, and as the peak yield occurred earlier in the season. In 1941, 
certain lines were chosen from breeding material for disease resistance to Alternaria 
blight; when these selections were grown in 1942, it was found that they were not disease 
resistant but merely later maturing varieties. 


Boron in Relation to Internal Bark Necrosis of Apple. Brera, ANTHONY, AND GENE- 
VIEVE CLULO. The results of 3 seasons’ experiments in the orchard have shown no direct 
relationship between boron content of apple tissues and the occurrence of internal bark 
necrosis. The boron content of leaves, bark, wood, and fruits from diseased trees was as 
high as that from disease-free trees. Heavy applications of boron were made in the spring 
to the soil surrounding diseased trees, Analyses of the tissues of these trees during the 
same growing season showed that coniderable quantities of boron had been accumulated 
by all tissues. Yet, at the end of the growing season, the disease developed on the new 
growth of some of these trees. A 2-year study of the tissues of 14 varieties of apples 
from a given orchard showed no significant difference in the boron content of susceptible 
and immune varieties. Trees grown in sand culture in the greenhouse for 4 successive 
seasons without boron did not develop the disease, while potted trees grown in the same 
greenhouse in soil taken from affected orchards developed the disease at the end of the 
first growing season. 


Scab of Mango Caused by Elsinoé. Brrancourt, A, A. AND ANNA E. JENKINS. Dis- 
eases caused by Elsinoé are now known to affect more than ten important tropical fruits. 
Among them is the mango (Mangifera indica L.), on which is produced numerous small 
leaf, stem, and fruit spots. Severe attacks under nursery conditions at Santiago de las 
Vegas, Cuba, resulted in erinkling, as well as shedding of young leaves. On this young 
growth, spots are pale to brown and are covered with a delicate buff down, the conidial 
stage of the pathogen. This is morphologically similar to FE. fawcetti. The somewhat 
larger scabs on older mango leaves are gray above, surrounded by a dark marginal line. 
On them are produced the small, nearly black ascomata of the Elsinoé. At Sao Paulo, 
Brazil, spots are chiefly epiphyllous, circular, to elongate or irregular, and gray at the 
center, with a dark periphery. They follow the midrib or are disposed more or less close 
to it. At Manaos, in the state of Amazonas, Brazil, and also in Puerto Rico, Florida and 
Canal Zone symptoms resemble those just described for both Cuba and Sao Paulo. The 
Elsino€é is described as a new species. Isolations consist of a single conidium culture from 
a Cuban specimen and a tissue culture from Sao Paulo. 


1 Meeting was canceled on action of A. P. S. Council. 
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Some Properties of Aster-Yellows Virus. Buack, L. M. Properties of aster-yellows 
virus were studied in juice of viruliferous insects (Macrosteles divisus (Uhl.)) after dilu- 
tion to 10° in 0.85 per cent NaCl solution brought to pH 7.0 by addition of K,HPO,. 
Active virus was detected after 24, but not 48, hours at 0° C.; after 2, but not 3, hours 
at 25° C.; after 10 minutes at 35° C.; but after 10 minutes at 40° C. no virus could be 
detected in one experiment and only a trace in a second. In preliminary experiments, 
active virus remained after treatment, for less than 5 minutes, at pH 5.0 or 9.0. Virus 
passed with difficulty through Berkefeld N and V filters that retained Serratia marcescens 
3izio but did not prevent passage of a bacterium which was apparently a normal con- 
taminant of the preparations. Solutions that were spun for 1 minute at a top speed of 
500 r.p.m. (plus 8 minutes’ acceleration and 8 minutes’ deceleration) yielded sediments 
which, when resuspended in the original volume of saline, were highly active. The super- 
natant fluids were inactive. The results from filtration and ultracentrifugation suggest 
that activity is associated with a particle that is of large size relative to plant viruses 
heretofore studied. 


Influence of Boron Status on Cold-storage Behavior of Apple Fruits. TBurRREwL, A. B. 
Small lots of MeIntosh or Fameuse apples in contrasting boron status have been stored 
6 different years. The first 4 years, no boron treatments had been made; the comparison 
was between crops of trees where boron deficiency symptoms were present in part of the 
fruits and crops free from such symptoms. In 3 of the years, no difference in storage 
behavior was noted, while in 1 there was more flesh browning during storage in fruits 
from boron-deficient trees. The last 2 years, apples from trees receiving boron were com- 
pared with those from nontreated trees very slightly deficient in boron. In one test with 
Fameuse, storage breakdown near the core was worse in fruits from nontreated trees. 
With MeIntosh, application of about 5 times the usual amount of boron appeared to have 
slightly increased storage breakdown. Otherwise, treated and nontreated behaved simi- 
larly. Never was there a difference in fungous decay. Six rather heavy annual applica- 
tions of boron appeared, in 1942, to have advanced maturity and increased drop of Me- 
Intosh, where nontreated trees had adequate boron. If, as some reports indicate, excessive 
boron should reduce storage life of apples, perhaps very light annual soil applications 
would be preferable to the usual triennial ones, 


A Six-year Comparison of Lime-Sulphur and Flotation Sulphur as to Yield and 
Growth of Young McIntosh Apple Trees. Burret, A. B. This experiment was con- 
ducted in the relatively cool, dry climate of the Champlain Valley of New York, which is 
not especially conducive to spray injury. Trees, 10 years old at the outset in 1937, 
moderate in vigor and just commencing to bear, were given 4 treatments: (A) lime- 
sulphur 2-100 all season; (B) ferrox flotation sulphur all season, (C) lime-sulphur early 
(usually 2 applications) followed by flotation sulphur (usually 3 applications), and (D) 
flotation sulphur early followed by lime-sulphur. Lead arsenate, usually 3 Ib. per 100 
gal., was included in all applications, and in some, an equal amount of hydrated spray 
lime. Each treatment was applied to 16 individual-tree replicates arranged in four, 4x 4 
Latin squares. The treatment for a given tree was the same throughout the 6-year period, 
Compared with treatment B (flotation sulphur all season), treatment A (lime-sulphur all 
season) reduced yield by about one third; treatment D (lime-sulphur late) reduced it 
slightly less; treatment C (lime-sulphur early) perhaps still less. The spread between 
the respective treatments was greatest in 1942. The percentage of blemish-free fruits 
differed little among treatments for the period as a whole. Terminal elongation and 
trunk enlargement were uninfluenced. 


The Perfect Stage of Colletotrichum falcatum. CARVAJAL, F., AND C. W. EDGERTON. 
During 1942, a fungus belonging to the genus Physalospora was found very abundant on 
old dead leaves and leaf sheaths of sugar cane in Louisiana. The perithecia are incon- 
spicuous, entirely embedded in the leaf tissue. In inoculation experiments involving 
cultures obtained from single ascospores, typical red rot lesions with conidia characteristic 
of Colletotrichum falcatum Went were obtained. The perithecia were produced also by 
inoculating sterilized leaves in moist chamber with pure cultures of C. faleatum and by 
placing leaves inoculated in the field in moist chambers. The perithecia fit closely the 
description of Physalospora tucumanensis Speg. Material of P. tucumanensis kindly sent 
by Juan C. Lindquist of the Institute de Botanica ‘‘Spegazzini,’’ La Plata, and labeled 
‘“No. 418, separado del tipo,’’ though dated after the original description of the fungus, 
agreed reasonably well with the Louisiana material, except that the perithecia seemed 
to be slightly larger. Tentatively, the Louisiana fungus is being considered as Physalo- 
spora tucumanensis Speg. 


Certain Organic Materials in Relation to Copper Compounds for the Control of Downy 
Mildew of Lima Beans. CUNNINGHAM, H. S. The 1942 season witnessed the most 
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widespread and severe infestation of downy mildew of Lima beans that Long Island 
growers have experienced for several years. Under such conditions certain organic mate- 
rials now on the market showed little promise of becoming reliable substitutes for copper 
for the control of this disease. Using data based on the number of clean pods per acre 
the organics were little better than no treatment and far inferior to most copper com- 
pounds. No treatment used was so effective as Bordeaux mixture. 


The Role of Soil Moisture in Relation to Chemical Seed Treatment of Lima Beans. 
CUNNINGHAM, H. 8. Under Long Island conditiozs and with the Fordhook variety, chemi- 
cal seed treatment has failed to hasten the emergence of Lima beans, while at best the 
results have been erratic in so far as improvement of stand is concerned. Experiments 
have shown that soil moisture at planting time may be the most important factor assuring 
that quick emergence so necessary in combating injury caused by wireworm and seed corn 
maggot. The addition of as little as 200 gal. of water per acre at planting time has 
hastened emergence and the final stand has compared favorably with any of the chemical 
treatments used at present. 


Multiplication of Tobacco Leaf-spot Bacteria on Roots of Other Species. DIAcHUM, 
STEPHEN, W. D. VALLEAU, AND E. M. JOHNSON. Roots of seedlings of several unrelated 
species of plants were dipped in a 1—1000 dilution of a broth culture of Bacterium ta- 
bacum, and the plants were potted in sterile soil. Ten plants of each species were removed 
from the soil immediately. The roots were washed in running tap water, crushed in water, 
and poured on water-soaked tobacco leaves. Very few, if any, wildfire spots developed on 
the leaves. The roots of 10 plants of each species were then tested in 24 hours, and another 
set 96 hours after they had been dipped in the bacterial suspension. In each case large 
numbers of wildfire spots developed on the leaves, showing that the tobacco leaf-spot bae- 
teria multiply rapidly on the roots of plants, including wheat, oats, barley, rye, cowpeas, 
soybeans, castor beans, alfalfa, vetch, and crimson clover. 


A Method of Establishing Ve rticillium-free Clones of Perennial Plants. DIMOCK, A, 
W. Based on the assumption that invasion of the shoots of verticillium-infected plants 
occurs only by growth of hyphae upward through vascular tissues, the following method 
of obtaining verticillium-free propagating material from infected chrysanthemum stock 
plants was devised. Shoots 4 to 6 inches long were taken from the stock plants. Slices 
were cut from the base of each shoot and plated out on potato-dextrose agar. The Petri 
plates and the shoots were labelled similarly and the latter placed in cold storage. Ten 
to 20 days later the plates were examined and shoots yielding Verticillium were discarded. 
Cuttings were made from the remaining, presumably healthy, shoots, rooted in sterilized 
sand and grown in sterilized soil and containers. Further cuttings were taken in the usual 
manner (without culturing) from the resulting plants as rapidly as new shoot growth de- 
veloped. Verticillium-free clones of propagating stock, thus obtained, could be main- 
tained indefinitely if grown continuously in verticillium-free substrates. The method is 
at present being used very successfully by a large producer of chrysanthemum c¢uttings, 
and may well be adapted to the production of verticillium-free clones of such plants as 
phlox, fall monkshood, hardy asters, ornamental shrubs, bush fruits, ete. 


Variation in Single Basidiospore Cultures of Rhizoctonia solani. EXNER, BEATRICE, 
\NDS. J. P. Cuivron. A total of 395 single basidiospore cultures of Rhizoctonia solani 
isolated from basidial mats formed on Lima bean, Irish potato, and alligator weed stems 
were compared in culture. As many as 29 distinct cultural types differing in rate of 
growth, color, size and position of sclerotia, and zonation were found to occur among the 
isolates from a single basidial mat. These results suggest that some type of segregation 
occurs in the formation of basidiospores. 


Internal Breakdown of Sugar Cane Associated with Mosaic. Forses, I. L., AND JEAN 


DUFRENOY. A disease of sugar cane characterized by the breaking down and collapse of 
the central pith cells in rather definite elongate areas in the internodes was observed in 
the variety C.P. 33/243 in 1941. The necrotic areas were distributed in various inter- 


nodes from the base to the top of the stalk but usually did not oceur in all internodes. 
Noticing that these areas were in mosaic-infected stalks, many stalks were examined, In 
1941, of 22 stalks with mosaic, all showed internal breakdown, while none was present in 
more than 200 stalks of mosaic-free cane. In 1942, of 64 stalks with mosaic, all showed 
internal breakdown, while 2 out of 39 of apparently mosaic-free stalks each showed a very 
small lesion. These small lesions, however, begin to show as soon as do the symptoms of 
mosaic on the leaves. It is apparent that the internal breakdown is a symptom of mosaic 
in this variety. Free-hand sections through lesions show that the vacular contents (mostly 
phenol compounds) leak out into the intercellular spaces. These, as well as the cell walls, 
stain a deep red with chlorhydrie phloroglucin. The material left in the cells flocculates 
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into a brown sediment and settles to the bottom of the cells. Internal breakdown has been 
observed in the past in other varieties. 


Measuring the Local Distribution of Ribes. FRAcKER, S. B., AND H. A. BRISCHLE. 
In a study of the methods of checking field work on the blister-rust-control project at 
several locations in Idaho, Washington, and California, it was found that Ribes viscosissi- 
mum and R&. roezli were distributed as if a ‘‘contagious’’ distribution were superimposed 
on a random ‘‘ Poisson’? distribution in the proportion of about two to one. The term 
‘mixed’? distribution is proposed for this condition. The mean number of ribes per 100 
quadrats and the percentage of quadrats occupied proved more useful measures of the 
type of distribution than did the mean ribes population per acre. Divergence from a 
random distribution could be successfully and conveniently measured either by dividing 
the variance by the mean, or by dividing the actual mean ribes per 100 quadrats by the 
number that would be expected in the case of a strictly random distribution in which the 
observed percentage of quadrats were occupied. Analysis of the variance between differ- 
ent species or areas can be handled by employing either a Poisson transformation or a 
probit-logarithmic transformation, both of which are described. 


The Presence of Toxins in Tomato Plants Affected with Fusarial Wilt. GovrTiEs, 
Davip. Tracheal fluids obtained by the centrifuge method from tomato plants infected 
with Fusarium bulbigenum var. lycopersici contain toxins that cause wilting of tomato 
seedlings. Three-week-old seedlings wilted when placed in tracheal fluids from diseased 
plants but remained turgid when placed in similar fluids from healthy plants. Dilution 
experiments indicate that wilting is due to toxins and not to osmotic pressure. The toxin 
is not the result of wilting as such because seedlings remained turgid when placed in 
tracheal fluids of plants that had wilted because of insufficient soil moisture. Thus toxins 
apparently are formed only when the pathogen is present in the vascular system of the 
host. On the other hand, seedlings wilt, when placed in extracts obtained by hydraulic 
pressure from healthy, as well as diseased, plants, and this is not due to osmotic pressure 
of the extracts. (Minnesota Agricultural Experiment Station, University Farm, St. Paul, 
Minnesota. ) 


Life History and Pathogenicity of Glomerularia lonicerae. Goud, C. J. Glomeru- 
laria lonicerae is found abundantly every year on the leaves of species of Lonicera in Iowa. 
Often on diseased tissue there occur 2 spore stages of the pathogen, the glomerularia co- 
nidial stage and a basidiospore stage. The basidia arise from binucleate intercellular 
hyphae, protrude through stomata, and become transversely septate into 4 cells on each 
of which is produced a basidiospore. At about the same time binucleate hyphae grow 
into the upper epidermal cells and form intracellular structures. Binucleate conidia may 
develop subsequently on the lower surface. Isolates from diseased leaf tissue, conidia, 
single basidiospores and masses of basidiospores produced similar mycelia and conidia in 
artificial culture, but never basidia. The pathogen invades parenchymatous and vascular 
elements, but causes no or only slight distortion of the tissues. Infection was readily 
obtained with basidiospores, but never with conidia. Infection was favored by tempera- 
tures of 15 to 21° C., relative humidity near 100 per cent, young leaves and exposure of 
the lower surfaces. Symptoms developed within 10 to 20 days, depending on environmental 
conditions. Tests showed that many species and varieties of Lonicera are susceptible. 
One variety has been found that is apparently immune, L. japonica T. halliana (D.) N. 


Prevalence of Helminthosporium sativum in Wheat and Barley Seed in Canada. 
GREANEY, F. J., AND J. E. MACHACEK. Seed surveys and plating tests made with a large 
number of samples of wheat and barley seed-grain produced in different Provinces of 
Canada from 1937 to 1941 showed that among the numerous organisms isolated, Helmin- 
thosporium sativum was the predominating pathogen. The average percentage of seeds 
infected with this fungus, for 2,723 wheat samples and 1,311 barley samples, was 2.6 per 
cent and 5.5 per cent, respectively. Internal seed infection with H. sativum varied widely 
from year to year, from Province to Province, and even from field to field. Thus, the 
average percentage of wheat and barley seeds infected by H. sativum in samples from the 
1937 crop was 5.3 per cent and 9.8 per cent, respectively ; while the percentages for 1939 
were only 1.1 per cent and 4.9 per cent. Samples of wheat and barley of the 1939, 1940, 
and 1941 crops from the Maritime Provinces had 3.2 per cent and 21.6 per cent infection, 
respectively ; while the 1939, 1940, and 1941 samples from British Columbia had less than 
0.5 per cent infection. In Manitoba, marked differences in prevalence of H, sativum 
occurred in different localities. The most severe seed infections occurred in localities 
having the highest rainfall during the growing season, 


Varietal Susceptibility to Kernel Smudge in Wheat. GREANEY, F. J., AND H. A. H. 
Watuace. <A number of wheat varieties were tested for their susceptibility to kernel 
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smudge caused by species of Alternaria and Helminthosporium sativum in trials at several 
stations in Western Canada from 1935 to 1942. Of the varieties tested, those belonging 
to Triticum durum were more susceptible to kernel smudge than those of 7. vulgare. The 
varieties of hard red spring wheat tested, ranked in order of susceptibility to kernel 
smudge as follows: Apex, Thatcher, Marquis, Red Bobs, Renown, Regent and Garnet. In 
all tests, Apex and Thatcher were more susceptible than Renown and Regent. The results 
of extensive plating tests with a large number of grain samples of Apex, Thatcher, Re- 
nown, and Regent of the 1939, 1940, and 1941 crops showed that the varieties Apex and 
Thatcher were more susceptible to internal seed infection by Alternaria spp. and H. sati- 
vum than Renown and Regent. In all samples tested, the percentage of kernels yielding 
these fungi was considerably higher than the percentage of kernels exhibiting typical ex- 
ternal symptoms of smudge. On the other hand, the degree of internal kernel infection 
was always positively associated with the incidence of kernel smudge in the threshed grain. 


Redistribution of Fungicides on Apple Foliage. NHAmiutTon, J. M., G. L. Mack, AND 
D. H. PALMITER. <A new concept in evaluating fungicidal effectiveness is based upon the 
discovery that redistribution of the toxicant from the initial spray residue is an important 
factor in disease control. Experiments with sulphur and Fermate indicate that a definite 
balance between the retained and distributed portions of the original deposit is essential. 
Under controlled conditions, light rainfalls of 0.1 inch or less caused enough movement of 
toxicant on a single leaf to protect non-covered areas against the apple scab and cedar- 
apple rust fungi. In field experiments, the toxicant was transferred from leaf to leaf in 
sufficient quantity to give disease control with rainfalls varying in amounts from 0.1 to 
about one inch. Although it was found that 50 to 80 per cent of the initial deposit was 
removed with 0.1 inch of rain, about 10 per cent of this was transferred to unsprayed 
foliage. To obtain disease control on such unsprayed foliage, a minimum concentration 
of 4 to 5 lb. of actual sulphur per 100 gal., irrespective of the nature of the material, is 
required. (This concentration corresponds to a deposit of 400-500 micrograms of sulphur 
per 10 sq. em.) Oil stickers have not been found to interfere with the transference of 
sulphur. 


Evaluation of Fermate for the Control of Apple Scab and Cedar-apple Rust Fungi. 
HAMILTON, J. M., D. H. PALMITER, AND L. O. WEAVER. ‘Three years’ data show that 
Fermate (ferric-dimethyl-dithio-carbamate), formerly IN870 A3, is the most promising 
substitute for sulphur and copper for the control of apple diseases in New York State. 
The material is unusually specific for Gymnosporangium sp. Fermate can replace copper 
in the cover sprays. A combination of Fermate and a wettable sulphur has possibilities. 
Lime increases the toxicity of Fermate. Fermate appears to be of nutritional value to 
the tree. Fermate may be redistributed on a given leaf and from leaf to leaf sufficiently 
to protect unprotected foliage. Fermate, 14-100, is a minimum concentration to meet 
the redistribution and disease-control requirements. Fermate, sprayed on the lower sur- 
face of the leaf, prevents infection from G. juniperi-virginianiae (and to a lesser degree, 
Venturia inaequalis) on the upper surface; but, if sprayed on the upper surface, infection 
oceurs on lower surface. Under certain conditions, sufficient toxicant is translocated in 
an individual growing leaf and into adjacent unsprayed leaves to give protection, but not 
to new growth. The amount of toxicant present, the hours of moisture before infection 
periods, and the degree of susceptibility (particularly as related to rainfall) are limiting 
factors. Jap Beetle Spray, a compound chemically similar to Fermate, gave comparable 
results. 


Pathogenicity of Races of Erysiphe graminis on Grasses in the Tribe Hordeae. 
HARDISON, JOHN R. Erysiphe graminis from wheat and barley infected species of the 
genera Aegilops, Agropyron, Elymus, Sitanion, Triticum, and Agropyron, Elymus and 
Hordeum, respectively. From a natural infection on Agropyron repens one isolation 
produced infection on barley, Agropyron repens and a slight infection on A. intermedium. 
The ‘‘mildew-resistant’’ barley variety, Arlington C.I. 702, proved very susceptible. An- 
other isolation from the same source infected grasses in Aegilops, Agropyron, Elymus, 
Hystriz, and Sitanion. A mixed culture from Elymus dahuricus infected barley, many 
wild grasses, and wheat. An isolation from the latter infected species of Aegilops, 
Agropyron, Elymus, Hystrix, Sitanion and Triticum. Another isolation from Elymus 
dahuricus infected only species of Agropyron and Elymus. Thus, mildews from wheat, 
barley, Agropyron, and Elymus oceur either separately or together as mixtures on certain 
species of Agropyron and Elymus. The opportunity obtains for hybridization between 
races if such occurs in Erysiphe graminis. Wild grasses may serve as sources of primary 
infection and as perennial stations for overwintering races of wheat and barley mildews. 
These data indicate that the old concept of restriction to a host genus is untenable. Like- 
wise the present nomenclature of specialized races may prove impracticable. 
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Strains of Yellows Virus in Montmorency Cherry. HILDEBRAND, E. M. Rasmussen 
and Cation (1942) have already indicated the presence of strains of cherry-yellows virus 
by reactions induced on peach and mahaleb cherry. However, the necrotic symptoms have 
not been definitely shown to be due to cherry-yellows virus because of confusion with those 
induced by the necrotic ringspot virus, a common contaminant in trees affected with cherry 
yellows. The common stunting and rosette symptom resulting from indexing from cherry 
to peach is now being designated as strain 1. A mosaic symptom that develops on peach 
seedlings with little or no stunting of growth is designated as strain 2, In the latter a 
variable number of leaves develop a striking mosaic pattern accompanied by leaf distor- 
tion, which is in strong contrast to the reaction induced by strain 1. Both virus strains 
have been found in the same orehard and in several States where the disease is present. 
In addition to those already indicated the possibility exists of still other strains. Whether 
the green ring mottle reported from Michigan, but also present in Wisconsin and New 
York, and symptom patterns such as chlorotic mottle and rosette are strains of cherry 
yellows or due to distinct viruses has not been determined with finality. 


Treating Infested Tomato Roots to Obtain Nematode Control in Greenhouses. How- 
ARD, F. L. In experimental and commercial greenhouses mature tomato plant roots heavily 
infested with Heterodera marioni were treated with chloropicrin, removed after ten days, 
and a susceptible bean crop planted to measure results. Split plot designs of 5 and 10 
replications using a 3-ce. dosage per plant in three placement patterns and two soil mois- 
ture levels were employed. The uptake of chloropicrin in the soil solution by the plants 
was sufficient to kill from 10 to 72 inches of stem within 48 hours. A single dose (3 ec.) 
caused significantly greater kill of the infested plants than divided doses (two 14 ce., or 
three 1 ce.). However, in all treatments the nematodes in the cortical tissues were not 
killed and as the roots decayed they moved out into the soil to infest the succeeding crop. 
In nontreated plants the nematodes remained in the living roots and were largely removed 
with the intact tomato root system thus decreasing the potential inoculum. Maximum 
control may be obtained by removal of the undisintegrated root systems intact, by accel- 
erating decay of the residual infested rootlets, and by then applying chloropicrin, 


Sphaceloma Causing Scab of Magnolia grandiflora. JENKINS, ANNA E. Sphaceloma 
has been identified recently on leaves of Magnolia grandiflora from Georgia and Missis 
sippi. It produces few to almost innumerable slightly raised spots on the upper side of 
the leaf. These may be scattered over the entire blade, or be most numerous along the 
midrib or in the marginal region. Spots are circular to irregular and gray with a more or 
less indefinite brown border. When fully developed, they often reach not more than 1.5 
mm. in diameter; although, by coalescence, they form discolored areas that may involve as 
much as three-fourths the area of the upper leaf surface. Where the leaf is severely in- 
fected, particularly along the margin, the tissue may be killed, appearing brown on both 
leaf surfaces. Acervuli of the Sphaceloma are sparse to abundant; as seen through a 
hand lens they appear as small superficial black masses. The organism is described as a 
new species; it is suggested that it may be indigenous to the United States, 


Experiments with Eradicant and Protectant Sprays for Apple Scab Control in 1942. 
Keirr, G. W., AND J. DUAIN Moorrk. The floor of 40 acres on one side of a 60-acre orchard 
of MeIntosh and other varieties was treated at bud-break with Elgetol, 4 per cent, 600 
gal. per acre. Various protectant spray programs were tested on randomized, replicated, 
singletree McIntosh plots repeated in blocks I (ground-treated, more remote from non 
ground-treated), II (ground-treated, intermediate), and III (non-ground-treated). Un- 
controllable circumstances occasioned poor timing of certain applications. In block IV, 
situated essentially as I, similar protectant programs were used with good timing. Seab 
was very severe this season. Discharge studies indicate the ground treatment reduced 
ascosporic inoculum by 99 per cent. Counts 2 weeks after petal-fall indicate nonsprayed 
trees in I had 87 per cent fewer leaf lesions than nonsprayed trees in III. The protectant 
spray programs ordinarily included 8 applications, 3 before and 5 after bloom, In I-III 
the lime-sulphur spray 20 days after petal fall was omitted. In ground-treated I the 
percentage of scabbed fruits at harvest ranged from 11 for lime-sulphur to 19 for Kolofog 
(after bloom, following lime-sulphur). In non-ground-treated IIT the range was from 26 
per cent for lime-sulphur to 77 for Kolofog. The well-timed lime-sulphur program in 
ground-treated IV gave 2 per cent secabbed fruit. 


A New Sugar Beet Leaf Blight Caused by a Strain of Corticium solani. Korma, 
JoHN FE. Foliage blighting of sugar beets, distinct from attack previously associated 
with Rhizoctonia, was first noted at Arlington Farm, Virginia, in July, 1938, and, since 
then, in commercial fields in Michigan, Illinois, Wisconsin, and Minnesota, incidence and 
severity being dependent on prolonged periods of high humidity. Heart leaves are re- 
duced to tipburned stubs; on older leaves, necrosis may involve one-third to one-half of 
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the blade. The Corticium stage occurring on the dorsal leaf surface adjacent to infected 
tissue has basidia, sterigmata, and basidiospores (4.82 x 8.03 to 8.03 x 12.86) agreeing 
with Corticium solani. The fungus is considered a strain pathogenic to sugar beets, dis- 
tinct from those previously reported. Sugar beet inoculations with pure cultures give 
typical symptoms on leaves, damping-off of seedlings, but no rotting of half-grown roots. 
Basidiospore infection occurred on 60 per cent of the sugar-beet plants exposed by placing 
leaves bearing the Corticium stage on screens above them. Only 1 of 58 control plants in 
an adjacent compartment subjected to similar atmospheric conditions (relative humidity 
90 to 100 per cent, temperature 75° to 80° F.) became infected (attributed to chance air 
dissemination of a basidiospore). Early field infections on sugar beets probably come 
from the soil-borne Rhizoctonia stage, the later infections arising from basidiospores. 


Temperature as a Factor Influencing Germination of Chlamydospores of Ustilago 
striaeformis Forma Poae-pratensis. KRrritLow, K. W. Chlamydospores freshly removed 
from smutted plants of Poa pratensis almost invariably fail to germinate. Earlier work 
demonstrated that a prolonged after-ripening period was prerequisite to successful ger- 
mination of the spores. Diseased plants of Poa pratensis incubated at 32° C. for 16 
days yielded chlamydospores that germinated 50-75 per cent. Chlamydospores removed 
from replicates of the same plants growing at 1-5° C., 10° C., and 25° C. failed to ger- 
minate. Chlamydospores that germinated 50-90 per cent were secured from detached 
smutted leaves incubated in Petri dish moist chambers for 15 to 30 days at 35° C. 
Similar series of detached smutted leaves incubated at 5°, 10°, 15°, 20°, 25°, and 30° C. 
failed to provide germinable chlamydospores despite the fact that the smutted leaves were 
incubated more than 30 days, 


Growth of Ustilago striaeformis Forma agrostidis in Artificial Cultuure. KreItTLow, 
K. W. During the fall of 1941, 49 smutted Agrostis alba plants were collected from 12 
widely separated pastures and examined for germinable chlamydospores. Only one ¢ol- 
lection of two plants yielded fresh, germinable spores but they consistently germinated 
50-75 per cent. Single chlamydospores from this collection were germinated on potato- 
dextrose agar, None of the promycelia that developed from germinating spores formed 
sporidia. Instead, they produced lateral branches that grew and further branched until 
they formed a slow-growing colony. The cultures on agar were light buff in color and 
strictly mycelial in form. Two biotypes were differentiated on the basis of rate of growth 
among the cultures secured. Optimum growth of the cultures occurred at 25° C, 


Ratio of Velocity of Seedling Germination to Fungus Growth Rate As a Measure of 
Preemergence Damping-off. Lracu, L. D. Tests conducted in constant temperature 
chambers with uniform soil moisture show that specific damping-off organisms have dif- 
ferent temperature ranges for infection of the same host. Likewise, the same organism 
may differ as to optimum temperature ranges for infection of different crops. The rela- 
tion between temperature and the relative severity of preemergence damping-off usually 
cannot be explained adequately by either the growth rates of the organism or the seedlings. 
The ratio of the coefficient of velocity of germination of the seedlings to the growth rate 
of the organism shows a close relation to the degree of infection at that temperature. In 
general at temperatures where the germination velocity coefficient exceeds the growth rate 
of the fungus, preemergence damping-off is slight or absent. When the reverse is true, 
infection is usually severe even with a moderate inoculum potential. The rate of post- 
emergence damping-off also appears to be influenced by this relation between seedling and 
fungus fungus growth rates. By applying this principal it has been possible to suggest 
planting dates for certain crops that avoid seedling infections by specific organisms. De- 
tailed tests have been conducted with sugar beets, spinach, and watermelons and with 
Pythium ultimum, Rhizoctonia solani, aud a species of Aphanomyces. 


Relation of Temperature and Soil Reaction to the Water Mold Seedling Disease of 
Sugar Beets, Leacu, L. D. During the past three years sugar beets in the Sacramento- 
San Joaquin delta region of California have been seriously affected by a seedling disease 
caused by a species of Aphanomyces, probably A. cochlioides. This organism seldom 
causes pre-emergence damping-off but may infect a high percentage of the seedlings be- 
tween emergence and thinning. Under favorable conditions many seedlings recover. 
Mixed infections, including Pythium ultimum or Rhizoctonia solani, are found in most 
fields. Seed treatments effective against Pythium or Rhizoctonia damping-off were inef- 
fective against Aphanomyces. In controlled experiments infection was most severe at 
20° and 25° C., moderate at 16° and 30° C., light at 12° C., and absent at 4°, 8°, and 
35°C, January and February plantings were suggested as a means of avoiding infection. 
During 1942 no injury occurred in fields planted before February 22, but infection was 
severe in many fields planted during Mareh, April, and May. Serious infestations of the 
beet water mold appear to be limited to soils of high moisture capacity and neutral or 
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slightly acid reaction. In greenhouse trials, applications of Ca(OH), provided nearly 
complete control. 


Invading Plant Tumors and Their Production. LEVINE, MICHAEL. Crown gall has 
occasionally been reported as showing evidence of host invasion, and, as such, has merited 
consideration as a malignant disease analogous to animal cancer. The present report 
deals with the attempts to produce such galls during the past 3 years. More than 15 
species of plants grown under normal conditions in the garden were used. More than 
2000 inoculations and tests were made. Surface inoculations made by lightly scratching 
the stem with a needle introducing a virulent strain of B. tumefaciens was tried. The 
application of pressure induced by binding tightly the inoculated area with parafilm, tape 
and collodion fails to induce an invasive growth. The addition of growth substances, 
vitamines, and vitamine-like substances applied in lanolin paste to the inoculated areas 
together with pressure are ineffective. Ricinus, chicory, tomato, geranium, and sunflower 
stems inoculated by these methods produce only surface galls. In some cases no crown 
galls are formed. Amputated stems inoculated with B. tumefaciens produce crown galls 
that fail to invade the tissue of the host. The puncture method alone induces tumors 
having the appearance of invading growths. 


Colorimetric Determination of Small Amounts of Tobacco-mosaie Virus Protein. 
LOJKIN, MARY E., AND HELEN PurDY BEALE. The protein content of purified prepara- 
tions of strains of tobacco-mosaic virus can be determined rapidly in a photoelectric col- 
orimeter, using Folin’s method, essentially as modified by A. M. Altschul (by communi- 
sation). Colorimetric curves were obtained for 6 different strains of the virus including 
the type strain (Marmor tabaci H. var. vulgare H.). The effect of copper on the develop- 
ment of the color reaction was observed. The higher percentage of tyrosine known to 
be present in one of the strains, M. tabaci H. var. plantaginis H., gave a curve readily 
distinguishable from that of the type strain. The practical advantage of this colorimetric 
method lies in the ability to make quantitative determinations of virus protein when the 
total amount of protein available is less than 0.01 mg. 


The Determination of Particle Size of Fungicidal Materials. Mack, G. L., AND O. 
A. REINKING. Particle size is the physical property of powdered fungicides that prin- 
cipally determines degree of effectiveness in disease control. The different expressions 
for designating fineness and the numerous methods of measurement have led to much 
confusion. The nonuniformity in size and shape of particles present in all commercial 
wettable sulphur and insoluble copper fungicides causes a 4- or 5-fold variation between 
the largest and smallest of the several average diameters used to express particle size. 
The shape factor is of much less importance than the size factor as the average shape of 
most ground fungicides approximates that of a sphere. 

The particle size of 11 representative copper and sulphur fungicides was determined 
by 4 completely independent methods and expressed as 3 different average diameters. The 
Andreasen sedimentation and the air permeation methods yielded concordant results. The 
diameter of the particle of average specific surface appeared to be the diameter most 
closely related to the relative toxicity of the materials tested. Since specific surface is a 
property independent of degree of uniformity of sample and closely related to the toxic- 
ity of fungicides, this term is suggested for expressing the fineness of these powdered 
materials. 


Acute and Chronic Symptoms in Virus Diseases. MCKINNEY, H. H., anp E,. E. 
CLAYTON. Tobacco plants with severe yellow mosaic manifest an acute chlorotic-neerotie 
phase followed by the chronic-mosaic phase. The acute necrotic phase is limited to leaves 
that have attained about two-thirds their growth and less, at the time of vein clearing, 
whereas the chronic-mosaic phase obtains in leaves formed just before and after vein 
clearing. In tobacco common mosaic, acute and chronic phases are evident, but to a less 
degree. In tobacco ring spot, the chronic phase is less evident because symptoms are 
seldom apparent at usual temperatures. The persistent expression of the acute phase 
(necrotic spots, ring spots, and oak-leaf patterns), apparently is dependent on natural 
resistance that increases with age, and hinders establishment of the virus in the apical 
meristem. In field-grown tobacco plants entering the period of rapid growth, this re- 
sistance has been overcome and the chronic phase induced most readily by amputating 5 
to 6 apical leaves ranging from 4 to 80 mm. long, and immediately wiping 4 or more 
carborundum-dusted leaves with highly active virus extract. In a more susceptible host 
(Early White Spine cucumber), this virus induces a chronic-mosaic phase at usual tem- 
peratures, and it is concluded that this is essentially a mosaic virus. 


Control of Water-core of Rutabagas by Spraying. MaAcLAcuHian, J. D. The use 
of soil applications of borax to control water-core or brown heart of rutabagas has not 
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been generally adopted in south-western Ontario. The practice has not given consistent 
control, probably because of the high lime content of the soil. Practically complete con- 
trol has been obtained by two foliar spray applications using a 2 per cent aqueous solu- 
tion of borax with } per cent Orvus added as a spreader. The first application was made 
when the roots were one to two inches in diameter; the second application approximately 
one month later. 


Factors Influencing the Response of Tomatoes to Sprays for Leaf-blight Control. 
McNEw, GrEorGE L. Tomato defoliation has been effectively prevented in western New 
York by 4 applications of copper fungicides. Yields were increased by 1 to 6 tons per 
acre and the amount of U.S. No. 1 fruit by 10 to 45 per cent, depending upon: the sever- 
ity of infestation by Macrosporium solani and Septoria lycopersici; the effectiveness and 
phytotoxicity of the fungicides applied; the timeliness of the spray applications; the 
amount of fruit injured by sunsceald, fruit blight (Phytophthora infestans) and Anthrae- 
nose (Colletotrichum phomoides) ; and the fertility of the soil. Data from replicated 
plots receiving 9 different fertilizer treatments showed that the increase in yield from 
spraying or dusting was directly correlated with the effectiveness of the fertilizer in 
promoting plant productivity. None of the fertilizers or side dressings prevented de- 
foliation on unprotected plants. In one commercial-seale test, the standard spray schedule 
employing either Bordeaux mixture 4—2-50 or insoluble copper completely eliminated 
Phytophthora blight that destroyed 44 per cent of the fruit and reduced yields by 4 tons 
in the unsprayed controls. The copper compounds were only partially effective against 
anthrocnose, but Fermate reduced the amount of diseased fruit in two fields from 32 and 
16 per cent to less than 2 per cent. 


Relative Effectiveness of Organic and Inorganic Fungicides as Seed Protectants. 
McNeEw, GrorGE L. At least 3 organie fungicides offer promise as substitutes for the 
copper and mercury compounds now used to protect vegetable seeds. Tetrachloro-para- 
benzoquinone (Spergon), ferric dimethyldithio-carbamate (Fermate), and tetramethyl- 
thiuram-disulfide (Thiosan) have effectively protected seed from decay by Pythium ulti- 
mum in greenhouse tests and have given excellent results under field conditions. These 
organic fungicides are the only ones suitable for Lima beans, and they appear superior to 
the metallic treatments on peas. Sufficient data have been obtained to recommend Sper- 
gon for peas and Lima beans. The other two organics are only slightly less effective in 
promoting emergence and increasing yields, Further tests will have to be made with 
Fermate and Thiosan on these two crops and on spinach and sweet corn, where they usually 
have been as effective as metallic compounds. In replicated tests with 9 treatments on 
sweet corn in 1942, Thiosan gave the largest increase in yield (20%) followed by Semesan 
Jr., Barbak C, and Spergon. The treatment of pea seed increased yield by preventing 
loss of seedlings from preemergence seed decay and reduction in plant vigor from post- 
emergence seed decay. Spergon has a slight advantage over other fungicides in its 
ability under some conditions to stimulate plant growth in the absence of disease. 


Relation of Dosage of Certain Copper Sprays to Copper Injury and Leaf-spot Control 
on Montmorency Cherry. Miter, H. J. Dosages of Basicop, Tennessee ‘‘26,’’ Cupro-K, 
and Bordow were varied by applying each at concentrations of 4, }, }, and 1} lb. of actual 
copper to the hundred with 3 lb, hydrated lime in 3 applications before harvest and 1 
after. A copper ring injury on fruit was found to increase with increasing concentrations 
of copper and the } lb. rate caused 55.4, 46.6, 36.9, and 26.4 per cent injured fruits, re- 
spectively, with these materials. The ring injury, heretofore underseribed, occurred as 
a black line on the fruit adjacent to the base of the stem, completely encireling it in 
many cases, and was found very objectionable in the canned product. Tennessee ‘‘26’’ 
and Bordow gave better control of leaf spot than Cupro-K and Basicop at the lower rates. 
Control was correlated with increasing concentrations of all 4 materials. At } Ib. all 
materials, except Basicop, had reached approximately maximum control (better than 70 
per cent). Basicop required 1} per 100 to reach the same point. Size, color, and sugar 
content of fruit showed no relation to concentration of copper. 


Catex, A Replacement for Formaldehyde in the Control of Onion Smut. NEWHALL, 
A. G., and WILLIAM R. RApDER. Greenhouse and commercial field tests the past season 
have demonstrated the effectiveness of Catex as a possible substitute for formaldehyde 
in the drip method of controlling onion smut. This product, resulting from the destrue- 
tive distillation of Southern pine stumps in the manufacture of naval stores, contains 
certain phenolates that presumably are responsible for its fungicidal properties. In 9 
farm tests, where the mean percentage of smut was 25.5 in the check plots, formaldehyde 
reduced it to 3.3, while Catex reduced it to 3.9 per cent. Mean yield increases over checks 
on 7 of these farms amounted to 35 per cent and 43 per cent for Catex and formaldehyde, 
respectively. The Catex solution was employed in the same manner, with the same equip- 
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ment as that used in applying formaldehyde. Two gallons of Catex in 100 gallons of 
water applied to an acre (37,000 ft. of row) were equivalent to 14 gallons of formalde- 
hyde. Doubling the concentration of Catex gave no appreciable increase in effectiveness 
and sometimes retarded germination slightly. Present quotations indicate that replace- 
ment of formaldehyde by Catex would not increase the cost of controlling onion smut. 


Uromyces betae in Canada. NEWTON, MARGARET, AND B. PETURSON. Beet rust 
(Uromyces betae) was first observed in Canada in 1935 when it occurred on sugar beet 
plots at two stations in British Columbia, i.e., Saanichton, Vancouver Island, and Agassiz 
on the mainland, places 90 miles apart and separated by 35 miles of water and a high 
mountain range. The plots at both stations were sown with seed imported from Europe 
and carrying large numbers of urediospores and teliospores. Since 1935, this rust has 
been present each year in the Saanichton district, where it attains greatest severity in 
early spring and late autumn. Greenhouse studies showed that U. betae is extremely 
sensitive to high temperature. The optimum for urediospore germination is 10° to 22° C. 
and for rust development 15° to 22° C. Varieties susceptible at from 15° to 22° C. de- 
veloped resistance at higher temperatures, becoming extremely resistant at 26° C. The 
sensitivity of this rust to high temperatures probably accounts for its absence in Alberta, 
Saskatchewan, and Manitoba, as in these Provinces the summer temperature is probably 
too high for its development. 


Influence of Certain Soil Amendments on the Yield of Cotton Affected by the Fu- 
sarium-Heterodera Complex. Pinckarpb, J. A., O. A. LEONARD, AND H. C. MCNAMARA. 
Cotton wilt, caused by the combined action of Fusarium vasinfectum and Heterodera 
mariont, has been substantially reduced by deep applications of nitrogenous organic matter 
on two soil types. A compost of spoiled alfalfa hay, 8 tons per acre, buried deep in the 
furrows in January, increased the 3-year average acre yield of seed cotton 689 Ib. Stable 
manure increased the yield 617 Ib., but, when applied broadcast, it was equivalent only 
to 4 tons buried deep in the furrows, the increase being 500 ib. Eight tons of dry sagrain 
(Sorghum vulgare), enriched by 30 lb. of nitrogen as ammonium sulphate, increased the 
yield 343 Ib. Cyanamid, equivalent to 30 lb. of nitrogen, increased the yield 301 Ib. 
more than the untreated plots, which gave an average total yield of 933 lb. per acre per 
year. On similar disease-free soils the above application of ¢yanamid is a recommended 
practice and yields of 2,000 pounds are common. Disease distribution maps, made in 
1939 and 1942, show no reduction in the incidence of either disease. (Cooperative in- 
vestigations of the Division of Cotton and other Fiber Crops and Diseases, Bureau of 
Plant Industry, U. S. Department of Agriculture, and the Mississippi Agricultural Experi 
ment Station.) 


Dissemination of Phytomonas poinsettiae on Greenhouse-forced Poinsettia. PIRONE, 
P. P. Further investigations on the new bacterial disease of poinsettia (Phytomonas 
poinsettiae) show the organism transmitted by infested propagating knives to cuttings 
and to the stubs remaining on the stock plants. The great majority of cuttings taken 
with infested knives either fail to root and eventually rot, or root less profusely than those 
taken with clean knives. The knives were contaminated in two ways, by rubbing them with 
bacteria obtained from pure cultures, and by passing them through diseased stems.  Cut- 
tings taken from diseased stock plants may carry the organism, provided the cuts are made 
within an inch of stem lesions. The disease also was transmitted experimentally by 
rubbing contaminated fingers over leaves just enough to break the epidermis and by spray- 
ing with a bacterial-water suspension leaves previously injured by needle pricks. No 
infection was observed when uninjured leaves and stems were sprayed with bacteria. 
Secondary (leaf) infections probably occur from strong syringing of the plants. The 
principal source of inoculum for such infections is the tiny, glistening, orange masses of 
bacteria that ooze to the surface in or near stem lesions. The causal organism can sur- 
vive for at least 6 months on bacterial agar slants, and for at least one year in the stems 
of diseased plants. 


Effect of Site of Inoculation upon Severity of Curly Top in Tobacco. Price, W. C, 
Transmission of sugar-beet curly-top virus to healthy tobacco by grafting with cions 
from tobacco plants that had recovered from curly top resulted in mild symptoms in some 
instances, severe in others, and intermediate in still others. Similar results were obtained 
when recently infected plants were used as sources of cions. Thus, there seemed to be 
no definite correlation between severity of symptoms in grafted plants and stage of infee- 
tion of plants from which cions were taken. Moreover, severity of symptoms was not 
found correlated with age or growth rate of the grafted plants at the time symptoms 
first appeared. A correlation was found, however, between severity of disease and site 
of inoculation when the virus was transmitted by the insect vector, Eutettix tenellus. 
Tobacco plants infected by allowing viruliferous insects to feed on the terminal bud and 
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adjacent leaves invariably developed severe symptoms, but those infeeted by insects feed- 
ing on a single leaf or a 2-inch section of stem well below the terminal bud frequently 
developed only mild symptoms. 


Control of Damping-off of Nursery Pine Seedlings. Riker, A. J., R. H. GRvuEN- 
HAGEN, AND L. F. Roru. The forest-nursery practice common in Wisconsin of using 
approximately 2 per cent sulphuric acid to control damping-off of pine seedlings often 
provides (1) trouble in application, (2) toxicity to seedlings and (3) an unfavorable 
effect on soil nutrients. Greenhouse and outdoor trials in 3 Wisconsin forest nurseries 
have been made in 6 years mostly with red pine to find an adequate control having fewer 
disadvantages. Among 26 substances tested repeatedly, best results came from a com- 
bination seed dust with mercuric phenyl cyanamide and cadmium oxide (used primarily 
against Pythium) plus a seed-level soil application of % oz. per 4 by 12 ft. seed bed of 
calomel (used primarily against Rhizoctonia). In large-scale nursery tests during the 
last 3 years, made in comparison with sulphuric acid, the combination seed dust and soil 
treatment showed similar control and germination, negligible injury, and no apparent 
nutritional disturbance. Because of the mereury shortage, tetramethyl thiuramdisulphide 
was tried last season in 3 nurseries. When about § 0z. per 4 by 12 ft. seed bed was ap- 
plied 3 days before seeding, it was comparable to the combination treatment with respect 
to ease of application, negligible injury, high germination, and commercial control. In 
addition it killed many weed seeds, 


White Pine Selections Tested for Resistance to Blister Rust. Riker, A. J., T. F. 
KouBa, W. H. BRENER, AND L. BYAM. A white-pine blister-rust area has been established 
in a well-isolated location in central Wisconsin and provided with irrigation. Seedlings 
and veneer grafts from over 150 individually selected white pines are being tested by 
both natural and artificial inoculation. The selections were made because they showed 
no blister rust after 15 to 20 years’ natural exposure to infected Ribes. A graft and 
some seedlings from each of the selected trees were planted in a series of 4 by 12 ft. beds. 
Ribes cynosbati, R. missouriense, and R. nigrum were placed between uine beds so that 
each pine tree was 3 to 6 feet from a Ribes bush. About 1,000 pine grafts and 10,000 
pine seedlings have been planted. With 2 of 4 replications natural inoculation was sup- 
plemented with artificial inoculations by fastening a telia-bearing leaf on the top of each 
pine. Then each bed was covered with a muslin cage and kept moist for 24 days. Among 
progeny from the first 63 selected trees, both naturally and artificially inoculated in Sep- 
tember 1941, about 5 per cent of the grafts and, with certain selections, 100 per cent of 
the seedlings showed infection in the fall of 1942. As high as 50 per cent of cuttings 
without hormone treatment and made from commercial 4-year-old white pine seedlings 
have been rooted in cold frames, 


Genetic Studies of Certain Mutant Characters in Venturia inaequalis. Sway, J. R. 
Several cultural mutants carry factors for ascospore abortion. Abortion may be complete 
(with no differentiation of the spore observable) or partial (with development of uni- or 
bicellular, misshapen, colorless, sometimes viable, spore-like structures) for the ascospores 
bearing these factors, depending upon the mutant concerned. Three mutants that arose 
as white or pinkish-white sectors in culture transmit factors for ascospore abortion. In 
114 asei studied from a cross involving one of these, white (W), normal (w), the aborted 
ascospores (4) of any ascus when viable consistently gave rise to white cultures, whereas 
the normal ascospores (4) gave normal cultures. This indicates that ascospore abortion 
and white color result from the same mutation. White (W) was located with respect to 
the centromere and found to be associated in the same chromosome arm with and proximally 
to another mutant, tan (T), which gives 8-spore asci in matings with normal (t) and is 
tan in color. Another mutant nonconidial (Ne) was located in relation to the centromere, 
but probably is not linked with tan. The sex factor appears to be located at a considerable 
distance from the centromere and is probably not linked with white. 


Control of Granville Wilt (Bacterium solanacearum) of Tobacco and other Plants 
by Applications of Urea to the Soil. Smiru, T. E., AND E. E. CLAyton. In tests with 
tobacco grown on naturally infested soil, applications of urea were made in the fall and 
spring at 3 rates. Treatments were made in triplicate on 3-row plots 109 feet long. The 
material was broadcast on the surface and disked into the soil to a depth of about 6 inches. 
Counts of wilted plants were made on the center row of each plot. Following applications 
made October 17, 1941, at the rates of 250, 500, and 1000 lb. per aere of ‘‘ Uramon’’ 
(42 per cent N), 80, 68 and 13 per cent, respectively, of the tobacco plants were wilted by 
August 1, 1942. Following applications made on March 24, 1942, at these rates, 49, 34, 
and 3 per cent, respectively, of the tobacco plants were wilted by August 1, 1942. In 
another experiment, tobacco, tomato, Irish potato, egg plant, pepper, petunia, black night- 
shade, and castor bean were grown on infested soils. All plants of the more susceptible 
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species were wilted by August 1 on the nontreated plot. ‘*‘ Uramon’’ applied at the rates 
of 500 and 1000 lb. per acre, 10 weeks before planting, effectively controlled wilt on all 
species included in the test. The 1000 lb. rate almost completely eliminated the disease. 
—Cooperative investigations of the Bureau of Plant Industry, U. 8S. Department of Agri- 
culture, the N. C. Agricultural Experiment Station, and the N. C. Department of Agricul- 
ture. 


Laboratory Assay of the Effects of Wetting Agents on Organie Soil-sterilizing Solu- 
tions. SORRELL, M. B., AND F. L. Howarp. The toxicity of chloropicrin, formaldehyde, 
1,1 dichloro nitroethane (Ethide), carbon disulphide, and ethylene dichloride to sclerotia 
of Seclerotium rolfsii was compared first without and then with wetting agents. Graphs 
indicate that exposure time plotted against concentration of toxicant place the chemicals 
in the above respective order on the basis of lethal dose necessary to kill 50 per cent of the 
sclerotia. A numerical foricity factor may be assigned to each chemical in solution on the 
basis of exposure time and toxicant concentration to give ‘‘L.D.50.’’ Lowering the 
interfacial tension of the sterilizing solution increases the penetration and the effectiveness 
of the treatment, except where the wetting agent reacts with the toxicant. The action of 
the wetting agents (Santomerse #3, Vatsol OT, Penetrator W1495, Triton NE) was deter- 
mined on the basis of depression of interfacial tension (‘Contact angle’’ and ‘‘ Draves’’ 
test), and of the physical or chemical compatibility of the wetting agents with the toxi- 
cants. Each wetting agent may cause an increase or decrease in the value of the toxicity 
factor, and thus affect the killing power of the toxicant. 


Regional Spread of Wheat Stem Rust from Barberry-infested Areas of the Virginias 
in 1942. STAKMAN, E. C., R. U. Correr, AND W. Q. LOEGERING. There is strong cir- 
cumstantial evidence that widespread, although not destructive, infection of stem rust on 
wheat in Ohio and contiguous areas westward and northwestward resulted from inoculum 
carried by the wind from barberry-infested areas of Virginia and West Virginia, where 
there was abundant rust development extending outward from barberry areas. Consider- 
able numbers of urediospores were carried into Ohio and westward to Illinois by southeast 
winds from June 10 to 12, inclusive; extensive development of rust followed about 10 
days later; and the concentration of race 38 in Virginia, West Virginia, Pennsylvania, 
Ohio, Indiana, Michigan, and Illinois was so conspicuous as to indicate clearly the original 
source of the inoculum. (Cooperative investigations between the U. 8. Department of 
Agricultural and the Minnesota Agricultural Experiment Station.) 


Adsorption of Chloropicrin and Other Fumigants by the Soil. StArK, FRANK L., JR. 
By means of a spring type microbalance the weight of chloropicrin and other soil fumi- 
gants adsorbed by soil particles was determined. The amount of gas adsorbed is de- 
pendent primarily on size of the soil particles, soil temperature, and concentration of gas. 
Heavy soils having a large clay fraction may adsorb chloropicrin up to 10 per cent of 
their weight from a saturated atmosphere. Degree of aggregation of soil particles has 
little influence on either the quantity of gas adsorbed or rate of adsorption. Carbon 
bisulphide is taken up in smaller quantities than chloropicrin and at a much slower rate 
than either chloropicrin or formaldehyde. Formaldehyde is adsorbed to a lesser extent 
than either chloropicrin or carbon bisulphide but at about the same rate as chloropicrin, 
Adsorption probably impairs the efficiency of volatile fumigants by reducing the concen- 
tration and the diffusion of vapor in the soil, especially in the case of chloropicrin. Be- 
cause some soil fumigants are more readily adsorbed than others, the efficiency of one 
chemical may be impaired more than another when a heavy soil is treated, which may 
account for the differences obtained in investigations on the relative effectiveness of 
various soil fumigants. 


A Study of Claviceps on Zizania. STEINMETZ, F. H., AND CHARLES M. WRIGHT. 
A species of Claviceps has been observed on Zizania in the vicinity of Orono, Maine. 
Studies were undertaken to obtain information on the overwintering, development, and 
spread, and to determine the possible relation to ergot on other hosts. Storage in moist 
sand under out-of-door conditions or storage in water in unsealed jars at 4° C. preserved 
the viability of the fungus. Favorable storage for 50 to 60 days was followed by asco- 
carp development when cultured under greenhouse conditions. | Conidiospores from early 
field infections or from mature sclerotia were effective in cultures. Inoculations with 
conidia from infected wild rice to greenhouse-grown barley, oats, wheat, and millet were 
unsuccessful, Inoculations with conidia from infected Festuca, Calamagrostis, Agropyron, 
and Dactylis to greenhouse-grown Zizania were unsuccessful. Conidia from Zizania to 
Zizania were successful. Based upon determinations involving 1200 plants in the field 
it was found that 0.82 per cent of the pistillate flowers were infected. Morphological 
studies indicate that the Claviceps on Zizania is different from Claviceps purpurea. In 
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the field Oscinella neocoxendix, a dipterous insect, appeared to be chiefly responsible for 
secondary spread of the fungus. 


A Simple Rapid Method of Field Testing Fungicides on Apples. StToppARD, E. M., 
AND J. W. HEUBERGER. This method makes use of young standard trees planted 10’ 
10’, or 435 to the acre, which is at once economical of land and labor. Much time and 
labor are saved in the spraying operations, which can be done with hand equipment. Such 
a planting of young trees permits simultaneous testing of many materials. Data on con- 
trol, injury, dosage, timing, or any other particular can be obtained more easily than on 
large trees. Proper randomization and replication of plots is readily accomplished. Uni- 
form disease infection can be assured by uniform distribution of inoculum, such as over- 
wintered scab-infected apple leaves. In the case of apple scab, data taken over a period 
of years show a direct correlation between control on foliage and control on fruit. Thus, 
fungicides are rated in the same order by leaf data as by fruit data on control of apple 
scab. If fruit is necessary to the experiments, dwarf trees can be substituted for the 
young standard trees. This method would be applicable also to the testing of materials 
on other leaf diseases of fruit trees, such as leaf spot on cherry, Bacterium pruni on peach, 
and cedar rust on apple. 


The Use of Ammonia in Controlling the Truffle Disease of the Mushroom. STOLLER, 
B. B. The spores of Pseudobalsamia microspora were exposed 24 to 48 hours to 19 fumi- 
gants. Of these only ammonia, dimethylamine, quinoline, and methanol retarded the 
germination of the spores 4 months or longer. The fumigants usually employed in 
mushroom houses, formaldehyde and sulphur dioxide, had no retarding effect on spore 
germination. Ammonia effectively retarded spore germination at a concentration of 0.3 g. 
per liter of air, using 75-ml. bottles in which the spore mass and adhering compost was 
large compared to the size of the container; but half of this concentration sufficed in the 
fumigation of empty mushroom houses, since the spore mass was comparatively small. 
Spore germination also was retarded for 4 months or longer, with few exceptions, by 
the final fermentation or ‘‘sweating out process’’; a strong ammonification of the com- 
post is characteristic of this process. The high temperatures attained during this process 
had no effect on spore germination in the absence of a strong ammonification—that is, 
under anaerobic conditions or in the acid condition of the compost produced by the mush- 
room mycelium. It then may be inferred that the ammonia volatilizing during this final 
fermentation prevents or retards the germination of these spores. 


A Defense Mechanism for Resisting Disease in the Mushroom. STOLLER, B. B. The 
growing mycelium of Agaricus (Psalliota) campestris was observed to produced a volatile 
substance with strongly oxidizing properties. A comparative study of the reactions of 
this substance, using oxidase or oxidizing reagents like guaiacum gum and benzidine, 
with that of o- and p-benzoquinone, hydrogen peroxide, and chlorine, suggests that it is 
in the nature of a quinone or ‘‘activated’’ peroxide. This substance readily diffused 
from the mycelium into an agar medium, and produced characteristic color changes in some 
100 organic compounds added to the agar. Two pathogens of the mushroom sporophore, 
which failed to grow on the mushroom mycelium, did not produce sulphides, whereas a 
pathogen of the mushroom mycelium did. The sulphides initiated by the growth of the 
latter suppressed the volatile substance of the mycelium, and decolorized many of the 
color reactions in the agar medium; hydrogen sulphide in vitro reacted similarly. The 
oxidizing substance volatilizing continuously from the mycelium-permeated compost is 
suggested as serving as a defensive mechanism; only those of its enemies that produce 
sulphides can attack the mushroom mycelium, 


Relation of the Concentration of Copper Fungicides to Disease Control and Spray 
Injury on Grapes. Suir, R. F. Concentrations of Bordeaux as low as 2—2—100 controlled 
Guignardia bidwellii and Uncinula necator, and as low as 3-3-100 controlled Plasmopara 
viticola in tests made the past 3 years. The standard spray schedule of 5 applications for 
black rot control was reduced to 3 without affecting control. The after-bloom application 
was the most important. Eight insoluble coppers used at the copper equivalent of 
Bordeaux 44-100 and 2-2-100 gave variable control. The majority were satisfactory 
but inferior to Bordeaux. All insoluble coppers caused injury at the higher concentra- 
tion. The injury was characterized by smaller, yellowish leaves, reduced vine growth, and 
reduced yield. Yield reduction was greater the year following the injury without further 
spray applications. The injury was less apparent in a dry season. The insoluble cop- 
pers were not injurious when used at concentrations not exceeding } lb. of metallie copper 
per 100 gal. or when used at higher concentrations with 1 lb. of lime for each } Ib. of 
metallic copper. The addition of spreader-stickers increased the effectiveness of Bordeaux 
and the insoluble coppers without increasing the phytotoxicity of the insoluble coppers. 
Fermate gave commercial control of Plasmopara viticola, but was not so good as the copper 
fungicides, and did not control Uncinula necator. 
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Tetramethyl thiuramdisulphide and ferrie dimethyl dithiocarbamate as Seed Pro- 
tectants on Vegetables. TAYLOR, CARLTON F., J. A. RUPERT, AND J. G. LEACH. Tetra- 
methyl thiuramdisulphide and ferrie dimethyl dithiocarbamate, each of 80 per cent con- 
centration of active ingredients, have shown promise as seed-treatment materials on a 
number of vegetables. In preliminary tests at maximum adherence loads they proved as 
good as Cuprocide on carrot, muskmelon, pea, spinach, sweet corn, and tomato. These 
tests were conducted in greenhouse loam at pH 5.2 to 5.4. On spinach, at dosages rang- 
ing from 0.1 per cent by weight to maximum adherence, both of these materials have proved 
superior to Cuprocide (red) at 2 per cent dosage in the prevention of both preemergence 
and post-emergence damping-off. Tetramethyl thiuramdisulphide and ferric dimethyl 
dithiocarbamate were outstanding in their protection against post-emergence damping-off. 
There was some evidence of injury on lettuce as indicated by reductions in emergence. 
Injury was greatest at maximum adherence loads and least when the dosage was reduced 
to 0.5 per cent with tetramethyl thiuramdisulphide and 1.0 per cent with ferrie dimethyl 
dithiocarbamate. At these dosages emergence averaged 86 and 87 per cent, respectively, 
as compared with 95 per cent with Cuprocide and 39 per cent with the nontreated check, 


Cellular Studies in Relation to Rust Resistance. Tuatrcuer, F. 8S. Further investi- 
gation has been made of the observation that susceptibility to rusts is associated with 
local permeability increase of host cells, and that resistance is associated with decreased 
permeability. These relationships have been corroborated in the instance of the ‘‘X- 
reaction,’’ where extremes of susceptibility and resistance may be present on a single 
leaf infected with only one rust race. The ‘‘browning’’ reaction, involving a change 
from initial susceptibility to a belated appearance of resistance, is associated with a 
progressive and extreme permeability increase induced by high temperatures. A previous 
hypothesis relating to the mechanism of rust nutrition seemed to require that the parasite 
be wholely extra-cellular in so far as the host plasma membrane is concerned. This 
requirement is established as a fact. Resistance of Hope wheat in the mature-plant stage 
may be partly determined by lack of availability of water to the parasite. An hypothesis 
is offered to explain the cause of different degrees of permeability change associated with 
different rust reactions. 


Studics on Experimentally Produced Physiologie Races of the Oat Smuts. Urrer, L. 
Gorpon. Race 1 of the loose smut (Ustilago avenae) of oats gives high infections on 
Gothland variety but seldom infects Monarch, while Race 1 of the covered smut (U’. levis) 
infects Monarch but not Gothland. Hybridization of these races has resulted in 40 
collections of smut having been selected on infection behavior over a period of years. 
Twenty-four collections were of the covered smut type, but they attacked Gothland, while 
Monarch was resistant to most of them. Sixteen of the selected collections resembled the 
loose smut, except that they infected Monarch more frequently than Gothland. On infee 
tion results, 2 collections of covered and 4 of loose smut appeared to be segregated 
parental smut types. Infection data for the past 4 years have confirmed earlier deter- 
minations of many of these collections as physiologic races. Thirteen races of covered 
smut were separated on 8 varicties of oats, including Gothland and Monarch. Similarly, 
9 loose smut races were separated on 6 oat varieties. In both the loose and covered 
smuts, certain collections behaved identically on those oat varieties that distinguished the 
above races. Evidence exists that these collections can be further separated into distinct 
physiologic races by using additional oat varieties. 


The Relative Positions of the N and N’ Factors on Nicotiana tabacum Chromosomes. 
VALLEAU, W. D. Nicotiana glutinosa contains a factor N that causes inoculated plants to 
react to all strains of the tobacco-mosaic virus so far tested with local necrotic spots. 
Most varieties of N. tabacum mottle when inoculated with these strains. Many varieties 
of N. tabacum, however, contain a factor N’, which causes them to react to a few strains 
of tobacco-mosai¢ virus with a necrotic reaction closely similar to the N. glutinosa reac 
tion. Other varieties (n’n’) react to the same strains by mottling. To determine whether 
the N and N’ faetors are borne on homologous chromosomes or on different chromosomes, 
a cross was made between NN and N’N’ Burleys. An F, plant was then selfed, back 
crossed with NN, and backcrossed with N’N’. Inoculation of the 3 progenies with an 
ordinary strain of tobacco-mosaic virus gave ratios nearly identical with those expected if 
the factors were carried on homologous chromosomes. It is probable, therefore, that the 
N factor in NV. glutinosa and the similar factor in N. tabacum are allelomorphs. 


Forms and Concentrations of Nitrogen Utilized by Phytomonas solanacearum. 
VAUGHAN, E. K. In numerous tests the tomato bacterial-wilt organism grew poorly on 
media containing only nitrate nitrogen and fairly well when supplied with ammonia 
nitrogen, but was much better able to utilize organic forms of the latter. When grown 
on media made from tomato plant sap containing less than 360 or more than 600 p.p.m. 
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of nitrogen the bacteria grew rather poorly. On media made from sap having 365 to 600 
p-p.m. of nitrogen, growth was good and was proportional to the total amount of nitrogen, 
rather than the amount of nitrate nitrogen present. When grown on synthetic media con- 
taining only carbohydrates and nitrogenous compounds, coneentrations of nitrogen 
greater than 280 p.p.m. caused a reduction in the growth of the bacteria, while growth on 
media made with balanced nutrient mixtures was best when the concentration of 
nitrogen was from 300 to 500 p.p.m. 


Tobacco Anthracnose—A New Plant-bed Disease in Maryland. Waker, FE. A, 
Anthracnose (small pox) has caused serious losses to tobacco seedlings in Maryland plant 
beds during the 1941-1942 seasons. Small plants were killed and larger ones showed 
distorted and spotted leaves. Cankered spots appeared on the main stem and the leaf 
midrib. Anthracnose is favored by wet weather at which time it spreads rapidly over the 
plant beds. It appeared in the field in 1942 on the leaves, stems, flower heads, and on 
suckers after the crop was harvested. Colletotrichium sp. and Gleosporium sp. have 
been isolated from lesions on infected plants. Spergon and Bordeaux-mixture sprays have 
given some control. 


Survey of Pea Diseases in Wisconsin in 1942. WALKER, J. C., AND W. W. HARE. 
The survey was made in 654 fields comprising 4714 acres, well distributed as to season 
of planting, geographical location, and variety. Major diseases were root rot (Aphano- 
myces euteiches), anthracnose (Colletotrichum pisi), Ascochyta blight (Mycosphaerella 
pinodes), bacterial blight (Bacterium pisi), near-wilt (Fusarium oxysporum f. pisi race 2), 
mosaic, and streak. Root rot was severe in 28 per cent of all fields, causing an over-all 
loss to the entire acreage of around 10 per cent. A trace or more of bacterial blight, 
ascochyta blight and anthracnose was found in 48, 45, and 88 per cent, respectively, of all 
fields examined, while they were moderate to severe in 12, 6, and 9 per cent, respectively. 
Evidence shows that the 3 pathogens were introduced generally with western-grown seed. 
A definite correlation between severity and length of interval between pea crops was noted 
for root rot, anthracnose, and Asecochyta blight. 95 per cent of the acreage was planted 
with wilt-resistant varieties and no case of wilt (7. oxysporum f. pisi race 1) was found. 
Near-wilt, mosaic, and streak were important chieflly in fields planted to reach the canning 
stage during the last 10 days of the season. 


The Relation of Host Nutrition to the Development of Cabbage Yellows. WALKER, J. 
C., AND W. J. Hooker. A strain of cabbage very susceptible to yellows (Fusarium 
oxysporum f. conglutinans) was grown in quartz-sand cultures irrigated by the continuous 
drip method with Hoagland’s solution adjusted to concentrations of balanced nutrient at 
0.1, 0.5, 1, 2, and 3 times the basal solution and to high and low concentrations of one of 
the following: K, P,or N. The rate and extent of disease development was highest at the 
basal concentration or 0.5 basal. They were less at 0.1 basal, and were particularly 
retarded at 2 and 38 times basal. Reduced potassium consistently increased disease 
development. Reduced phosphorus and reduced nitrogen sometimes, but not consistently, 
reduced disease development. Changes in the latter were not clearly correlated with 
changes in rate of growth of the host. The same general results were secured when disease 
development was retarded either by reduced sand temperature or by use of a moderately 
resistant host variety. <A field experiment showed decrease in disease index with inerease 
in fertility level. 


Kffect of Temperature and Relative Humidity on Occurrence of Blossom Blight of 
Stone Fruits. Whaver, L. O. Sclerotinia fructicola infected blossoms of potted peach 
trees in a saturated atmosphere within 18 hours at 10° C., 8 to 12 hours at 15° C., 11 hours 
at 20° C., and 5 hours at 25° C. At each temperature, the greatest percentage of blos 
som blight oceurred at high relative humidities (80 and 90 per cent). The entire blossom 
is blighted when any one of the flower parts is infected at a relative humidity above 90 
per cent. At lower humidities, blossoms were most frequently blighted from stamen 
infection. Peach blossoms in the pink stage were not so readily blighted as open blossoms, 
but infection may be secured in high humidities. Varieties of peach with large petals 
were not so readily destroyed as those with small petals, which have the essential organs 
exposed. Closed blossom buds usually were not blighted. Blossoms exposed to infection 
5 days after opening were infected only after prolonged periods in saturated atmosphere 
or when held at 90 per cent relative humidity. At lower humidities, the infeeted flower 
parts dry and drop so that the developing fruit is not infected. The effects of tem- 
perature and relative humidity on germination of conidia and growth of mycelium are 
closely correlated with infeetion of blossoms. 


Correlations of Laboratory and Greenhouse Methods of Testing Fungicides. WELL- 
MAN, R. H., AND S. BE. A. MCCALLAN. A high correlation in control by 400 heterogeneous 
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compounds exists between the greenhouse diseases, late blight, septoria leaf spot, and early 
blight (see MeCallan and Wellman, demonstration abstract). A positive correlation exists 
between the average laboratory fungistatie LD50 value for 4 fungi, differing from those 
causing the foliage diseases, and the average control obtained for the 3 foliage diseases. 
No higher correlation was obtained when the same fungus, Alternaria solani, was com- 
pared in laboratory and greenhouse. This correlation is lower than that between the 
different diseases or between different fungi in the laboratory. A few compounds with 
laboratory LD50 values between 1,000 and 10,000 p.p.m. controlled disease as well as 
Bordeaux mixture with an LD50 of about 10 p.p.m. Also, some compounds whose labora- 
tory toxicity was 10-fold greater than Bordeaux mixture failed to contro] disease. Where 
tenacity was not a factor, 32 compounds were grouped alike on the basis of control in 
limited field tests and in the greenhouse by these 3 foliage diseases. With 178 compounds 
the correlation between wheat smut and these foliage diseases was comparable to that 
between foliage diseases and laboratory tests and much better than between wheat smut 
and laboratory tests. 


The Toothpick Method of Inoculating Corn for Ear and Stalk Rots. Youne, H. C., 
Jr. <A simple and efficient method has been devised for increasing inoculum and for 
testing the reaction of lines of corn to fungi causing ear rots and stalk rots. Quill-type 
wooden toothpicks are boiled in water to render them non-injurious to fungal grwth; they 
are then placed in 2 cc. of potato-dextrose broth in test tubes, after which the tubes are 
sterilized and inoculated in the usual manner. After the fungi have made requisite growth 
the tooth picks are inserted directly into young corn tissues, but older tissues must first 
be punctured with a sharp metal instrument. This method has several advantages: a 
uniform amount of inoculum is introduced into the plants; different sections of the stalk 
or ear can be inoculated with the same or different organisms at one time; the point 
of inoculation is detected readily; the spread of the pathogen from the peg is easily 
traced; and large populations can be inoculated rapidly. Selfed lines of corn thus 
inoculated differed markedly in reaction to Diplodia zeae, Gibberella zeae, and Helmintho- 
sporium sp. 


Purple-top Wilt of Potatoes Caused by the Aster Yellows Virus. YOuNKIN, S. G. 
Further evidence has been obtained indicating that the eastern strain of the aster-yellows 
virus may cause purple-top wilt of potatoes. Extensive tests have demonstrated that 
Macrosteles divisa transmits a strain of the aster-vellows virus from naturally infected 
Ambrosia artemisiifolia to potato. The symptoms induced are typical of those found in 
naturally infeeted plants. Preliminary experiments indicate that insect number may be a 
factor limiting successful transmission of the aster-yellows virus to potato. In tests 
involving insect populations where a minimum of 95 per cent of the individuals were 
infective, 10 insects per plant gave a significantly higher incidence of infection than 
5, whereas 20 insects appeared to transmit the virus no more effectively than did 10, 
In greenhouse tests Green Mountain was less susceptible than Katahdin and Smooth 
Rural. Approximately 200 grafts were made on Nicotiana rustica using cions from 
naturally infected, purple-top plants of the varieties Katahdin, Sebago, Rural, and Cob- 
bler from 18 localities in New York and Pennsylvania. In 4 cases virus transmission to 
N. rustica was obtained. The symptoms of these 4 recovered strains were identical on 
N. rustica, but distinct from the symptoms induced by the ambrosia strain. On asters all 
strains appeared similar. 


Genetic Studies of Symptom Expression of Bean-Mosaic Virus 4. ZAUMEYER, W. J., 
AND L. L. Harter. Bean-mosaie virus 4 was previously described as a new virus disease 
of beans. It produces local lesions in some varieties and systemic infection in others. 
The plants that showed local lesions, although susceptible to the virus at the points of 
inoculation, were immune from systemic infection. The virus was recovered from 
leaves showing local lesions but not from any any other part of the plant. All plants that 
did not show the local-lesion type of infection developed systemic mottling about 10 
days after inoculation. Results demonstrated that in the hybrids investigated, the in- 
heritance of the expression of symptoms of this virus was governed by a single genetic 
factor difference and that local-lesion expression was dominant to systemic infection of 
the virus. The reaction of the heterozygous plants was indistinguishable from that of 
plants homozygous for the local necrotic type of infection. Although immunity from 
bean-mosai¢ virus 4 has not been noted, varieties possessing the dominant gene for virus 
localization are considered commercially resistant, since in these varieties the infection 
does not become systemic, and little or no damage to the plant results. 


Internal Therapy with Organic Chemicals in Treatment of Vascular Diseases. 
ZENTMYER, GEORGE A., JR., AND JAMES G. HoRSFALL. Evidence was obtained in 1941 and 
1942 that organic chemicals, including in particular certain reducing agents, when intro- 
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duced into the vascular system of plants, have an ameliorating effect on wilting and 
disease advance in several vascular diseases. Randomized experiments using 9 chemicals 
and 5 chemotherapeutic methods on 800 verticillium-infected eggplants showed that wilt- 
ing was reduced by injections of 8-hydroxyquinoline sulphate, hydroquinone, ascorbic 
acid, and 8-hydroxyquinoline benzoate, and by soil treatments with 8-hydroxyquinoline 
sulphate on sandy-loam soil. In injection experiments in 1942 on 500 elms 6 to 10 feet 
tall, quinone, pyrogallol, p-nitrophenol, 8-hydroxyquinoline sulphate, and hydroquinone 
again reduced the severity of Dutch elm disease. Some of these chemicals have been 
shown to inactivate the toxin of Ceratostomella ulmi in vitro. Results on 70 verticillium- 
infected maples, 34 of which were injected with 8-hydroxyquinoline sulphate in 1941, 
showed that 56 per cent of the treated trees and 28 per cent of the checks had improved 
or shown no further decline in 1942. Toxins are primary factors in these diseases. Re- 
duction in wilting and retardation of disease may be the result of inactivation by the 
chemicals of free toxin in the plant. It is also possible that the chemicals may directly 
reduce the toxin-induced vascular plugging. 


ABSTRACTS PERTAINING TO DEMONSTRATIONS 


Different Vector Specificities for Varieties of a Plant Virus. Buack, L. M. Experi- 
ments published earlier reported the highly specific transmission of the New Jersey variety 
of potato yellow-dwarf virus (Marmor vastans var. agalliae) by Agallia constricta, but 
not by the related insect Aceratagallia sanguinolenta and the equally specific transmission 
of the New York variety of potato yellow-dwarf virus (M. vastans var. vulgare) by the 
latter of the two leafhoppers but not by the former. Additional experiments have failed 
to reveal any exception to these results, and strengthen the evidence that the specificity is 
absolute. The similarities of the symptoms caused by the two viruses in Nicotiana 
rustica and other hosts and protection tests reveal their close relationship. The presence 
of rusty-brown vein necrosis in Trifolium incarnatum infected by the New Jersey variety 
of the virus and its absence in plants infected by the New York variety have provided a 
consistent and ready means of distinguishing the two viruses. 


Studies on the Etiology and Physiology of Tumefactions. BrAuN, ARMIN C., PHILIP 
R. WHITE, AND THOMAS LASKARIS. 1. Bacteria-free crown-gall tumors. 2. Tumor 
formation by attenuated crown-gall bacteria in the presence of growth-promoting sub- 
stances. 


Cottonseed Treatments: Seeding Rates, Yields, and Profits. CHESTER, K. STARR, 
AND W. W. Ray. Five years’ tests of cottonseed treatments in Oklahoma have demon- 
strated that: (1) The major organisms producing seedling disease in Oklahoma differ 
from those of the Southeast: Rhizoctonia solani Kiihn is dominant and Glomerella gossypii 
(South.) Edg. is negligible; (2) disinfestant seed treatments, while helpful in the South- 
west, are less so than acid treatments, which aid eseape from Rhizoctonia through ae- 
celerated seedling development; (3) in order of effectiveness in rhizoctonia control were 
ethyl mercury phosphate, ethyl mercury iodide, ethyl mercury borate, methyl mereury 
napththol sulfamide, and tetrachloro-para-benzoquinone; (4) much of the value of seed 
treatment is lost unless planting rates are reduced from the present extravagant rates to 
compensate for improved stands due to treatment. Total yields from treated seed 
planted at 6 lb. per acre, without thinning, approximately equalled those from treated 
seed planted at 15 lb. per acre, with thinning. Yield increases from treated compared 
with nontreated seed were much greater at the reduced planting rate (58%) than at the 
greater rate (20%). Demonstrated advantages of seed treatment in Oklahoma include 
saving of 60 per cent of seed, elimination of thinning cost, and 19 per cent yield increases, 
but the maximum profit can be obtained only if seeding rates of treated seed are drastically 
reduced. 


New Wood-preservative Adaptations for Poles and Crossarms. COLLEY, REGINALD H. 
Emergency restrictions on timber and preservatives have accelerated the use of substi- 
tute woods and the development of new preservatives. Full scale commercial experiments 
have demonstrated that mixtures of creosote, petroleum and pentachlorphenol can be 
used for pressure treatment of southern pine poles, and for open-tank treatment of 
western cedar poles, and of Douglas fir, jack pine and Norway pine crossarms. Pene- 
tration in the above ground sections of cedar poles is facilitated by shaving off the sap- 
wood with special machines until the sapwood depth is less than $ inch. In the other 
materials cited complete penetration of the sapwood and some penetration of the heart- 
wood can be obtained readily, insuring very long resistance to attack by wood-destroying 
fungi. Satisfactory treatments also can be secured for poles by combining full-length 
treatment with salt preservatives and butt treatment with creosote or creosote solutions. 
The groundline area of standing poles can be treated with sodium fluoride of borax and 
creosote to prolong the service life of existing installations. 
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Significance of Synergism and Antagonism Between Toxicants. DIMOND, ALBERT F., 
JAMES G, HORSFALL, AND J. W. HEUBERGER. Synergism may be conceived as unexpected 
improvement, antagonism as unexpected loss, in toxicity in a mixture of two materials. 
Where either phenomenon occurs the slope of the toxicity curve is altered, indicating that 
a new compound is formed. Synergism in a mixture is denoted by a drop, antagonism 
by a rise, in LD50 value (quantity for 50 per cent level of response). Intermediate LD50 
values are difficult to assess. 

They may be assessed by at least 2 methods: one is through use of an organism not 
affected by one of the components. Another is to vary the proportionality of the ¢om- 
ponents in a series of mixtures, and to assess the LD value for each mixture. 

The following two-way systems show synergisms Cuprous oxide + metallie oxides, 
cuprous oxide + sulphur, metallic oxides+sulphur, sulphur + mercaptobenzothiazole, sul- 
phur + diphenyl amine. Metallic salts other than oxides have shown no synergism. Antag- 
onism is shown by metallic oxides + mercaptobenzothiazole. Three-way systems have shown 
neither additional synergism nor antagonism over two component systems. The results 
offer a procedure for stretching fungicide supplies in the war effort. 


Helminthosporium turcicum Leaf Blight of Field Corn Inbreds and Hybrids. Et- 
LIOTT, CHARLOTTE. During the past two seasons, Helminthosporium turcicum has caused 
heavy leaf spotting, particularly on some of the hybrids being grown in the Corn Belt 
States and eastward. Some hybrids have been much more susceptible to this leaf spotting 
than others. In some hybrids the lower leaves have been destroyed; in others all of the 
leaves to the top of the plant have died prematurely. Records at Beltsville, Maryland, 
during the past season have shown that some inbred lines, such as Ky. 27, C.I. 23, K4, 
and Ia. L517, are resistant to spotting by H. turcicum, others, such as Ia. ITE 701, C.I. 6, 
Ind. Tr, and K64, very susceptible, and some such as Ill. Hy, C.I. 187-2, Ind. 38-11, Ia. 
1205, and Ind. WF9, intermediate. All crosses with the very susceptible inbred Ia. ITE 
701 were moderately or heavily infected. The humid wet weather conditions were par- 
ticularly favorable to development of this widely distributed species during the past 
season. 


Breeding for Development of a Timber Type of Disease-resistant Chestnut. GRAVES, 
ARTHUR HARMOUNT. The Japanese chestnut (Castanea crenata) is blight-resistant, but 
of comparatively low stature. The American chestnut, C. dentata, is susceptible to blight 
but is of tail stature. Hybrids of the 2 species, made in 1931, show that the American 
species is dominant as regards growth habit, and incompletely dominant as regards blight 
susceptibility. Further breeding of the F,’s is necessary to obtain the desired combina- 
tion of tall, erect growth and disease-resistance. Some of the F;’s obtained (now 5 years 
old) give evidence of the desired growth habit; and, through inoculation tests, of the re- 
quired disease resistance. Diagrams illustrating this situation, photographie enlarge- 
ments of these and other crosses, as well as other material, are presented. 


An Undescribed Disease Causing Rapid Dying of Oak Trees. HENRY, BeRCH W., 
AnD C.S. Moses. A rapid dying of trees in the red oak group has been severe in Wis- 
consin during the past decade. In 1941 and 1942 a fungus, tentatively placed in the 
genus Chalara, was isolated from the wood of 116 of 122 symptom trees that were sampled 
but was not obtained from 56 nonsymptom trees. Stem inoculations with 6 isolates of 
the fungus were successful on 73 of 88 woodlot trees from 14 to 10 inches d.b.h. Koch’s 
postulates were completed with these isolates. The first symptom of the disease is a slight 
crinkling of the leaves, that soon become bronze and then brown. The leaves may fall 
at any symptom stage or remain dried and curled on the tree. Occasionally, dark streaks 
are found in the current year’s wood of branches and stem. Leaf symptoms of the com- 
paratively few trees of the white oak group whence the fungus was isolated are atypical. 
No trees of the red oak group have been known to recover. The presence of the disease 
throughout most of the southern half of Wisconsin and at a few locations in Minnesota, 
Illinois, and Iowa has been confirmed by cultural diagnosis. 


Techniques for Localizing Viruses and Intensification of Disease Symptoms. Hi.prE- 
BRAND, E. M. The value of special techniques (shading, pruning, defoliation, girdling) 
for localizing and manipulating viruses and intensification of disease symptoms have thus 
far been tested for a relatively small number of diseases both indoors and out, but with 
considerable promise. The virus causing the ‘‘X’’ or yellow-red disease of peach can be 
controlled almost at will on several hosts. In experiments on peach seedlings and Prunus 
besseyi diseased peach buds were inserted in several plants in several positions and various 
devices tested to manipulate virus movement of which shading proved best. By shading 
the virus can be forced past but not into an unshaded branch, symptoms developing only 
in the shaded branch during the current season. The position of the diseased bud on the 
stem was important because it had to be in the path of the food movement mobilized by 
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the particular technique employed. On single-stemmed peach seedlings the amount of 
plant shaded and position of diseased bud on the stem can be regulated to determine the 
minimum effective distance through which the virus can be controlled. Intensification of 
symptoms is dependent on the degree of succulence attained. Limited studies on other 
viruses tend to confirm these findings. 


Derivatives of Tomato that Tend to Escape Tobacco-Mosaic Disease. HOLMES, 
FRANCIS O. Lycopersicon chilense Dunal, the Chilean tomato, was found considerably 
more difficult to infect with tobacco-mosaie¢ virus than the cultivated tomato, L. esculentum 
Mill. The hybrid L. esculentum Q@ x L. chilense 2 proved to be infected much more 
readily than the Chilean parent and only a little less readily than the cultivated tomato. 
Nevertheless, a few seedlings in subsequent generations that were derived indirectly from 
the almost sterile hybrid were about as capable of escaping infection as L. chilense itself, 
thus showing heritability of klendusity. Whether this heritable characteristic can be in- 
corporated in cultivated tomato varieties without interference with quality or yield of 
fruit remains to be demonstrated. 


Inheritance of Pathogenicity and Certain Mutant Characters in Venturia Inaequalis. 
Keir, G. W., M. H. LANGForD, AND J. R. SHAY. Only 2 types of pathogenic reaction have 
been encountered in monoascosporic lines freshly isolated from naturally occurring peri- 
thecia (normal or nonmutant lines), lesion (P) and fleck (p). With normal parental 
lines and selected host varieties, crosses of lesion x lesion lines uniformly gave 8 lines 
lesion; fleck x fleck, 8 lines fleck; lesion x fleck, 4 lines lesion, 4 lines fleck. In all ade- 
quately studied crosses, factors for lesion (P) and fleck (p) have segregated 1: 1, behav- 
ing as alleles. An isolate may incite lesion reaction on one variety, fleck on another. 
Cultural mutant tan (T) x normal (t) gave asci containing 4 lines tan, 4 lines normal. 
All lines carrying tan were noninfectious. Cultural double mutant tan-nonconidial (T 
Ne) x normal (t ne) gave lines of tan, nonconidial, tan-nonconidial, and normal (nontan- 
conidial), different combinations occurring in different asei. Tan and nonconidial, re- 
spectively, segregated from their normal alleles 1: 1. Lines carrying nonconidial without 
tan were noninfectious, except on McIntosh on which they incited flecks instead of the 
lesion reaction of the line before mutation. Studies of crosses of these mutant lines x 
normal lines indicate that these mutations have suppressed, but not changed, the factor 
or factors for pathogenicity. 


Control of Seed-potato Virus Diseases. WKocu, Karu. Virus diseases affecting seed 
potatoes have been controlled by a 4-step program of production. The first step in this 
program is the indexing of several hundred single-stalk hills of potatoes in Florida in the 
winter months. By this means a small stock of potatoes relatively free from virus diseases 
is obtained. These potatoes are called the elite seed. In the second step this élite seed 
is increased by planting it by the tuber-hill-unit method the following spring in an isolated 
area in Maine. These potatoes are carefully rogued during the growing season and the 
tubers produced are called the foundation seed. The third step consists of planting this 
foundation seed by the tuber unit method the following year. Again the field is isolated 
and rogued carefully. The potatoes produced from the third step are called stock seed. 
This disease free stock seed is then used the following year in the final step for planting 
a large acreage of potatoes that will produce tubers in quantity suitable to use for seed 
by the table-stock producer. Careful checking of this seed by means of Florida tests and 
by field readings has shown this program to be effective. 


Transmission of Cranberry False Blossom from Tomato to Cranberry Plants by 
Dodder (Cuscuta campestris), KUNKEL, L. O. In a former communication transmission 
of false-blossom virus from cranberry to tomato and other herbaceous plants by dodder 
was reported. Recently, the virus has been taken from tomato to cranberry by the same 
parasite. Demonstration that dodder can transmit false blossom to cranberry plants 
suggests the possibility that it may spread the disease in the bogs. 


A Laboratory-greenhouse Method of Evaluating Fungicides by Means of Tomato- 
foliage Diseases. McCCALLAN,S. E. A., AND R. H. WELLMAN. Tomato plants, var. Bonny 
Best, six inches tall are sprayed by means of a stationary precision ‘‘paint spray gun’’ 
apparatus at 40 lb. pressure for 30 see. Plants are placed on a compound turn-table 
within a hood, and geometrically varying dosages of fungicide applied. With above con- 
stants, 0.7 ec. of spray is deposited per sq. decimeter leaf surface. After drying, a given 
concentration of spore suspension is applied with an atomizer at 20 Ib. pressure for 30 see. 
The plants are immediately placed in high-humidity infection chambers for 24 hours and 
then removed to the greenhouse. Early blight (Alternaria solani), septoria blight (S. 
lycopersici), and late blight (Phytophthora infestans) are employed. Spores of known 
age of the two former are produced on potato-dextrose agar and those of Phytophthora 
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on potato slices. Necrotic lesions of early and late blights develop within 2 or 3 days, 
and must be counted before coalescing; Septoria requires ten days. All lesions on 3 
compound leaves are recorded; checks give approximately 200 lesions. Results on sprayed 
plants are converted to percentages of check, plotted on logarithmie-probability paper and 
the LD95 obtained for comparison. The dosage-response curves are flatter than in 
laboratory. 


Possible Chemical Similarity of Virus and Fungous Toxins. Svopparp, E. M., AND 
GEORGE A. ZENTMYER, JR. The hypothesis is advanced that the virus of ‘‘X’? disease of 
peaches and the fungous toxins involved in Dutch elm disease and verticillium wilt are 
related chemically, since chemotherapeutic experiments on control of these diseases during 
the past 3 years have given comparable results in a number of cases. Treatment with 
8-hydroxyquinoline sulphate has resulted in striking temporary reduction of X disease 
and of Dutch elm disease—later in both cases the treated trees succumbed. Quinhydrone, 
hydroquinone and p-nitrophenol are the 3 most effective chemicals used in permanently 
inactivating the X virus in vivo by bud-soaking, and have also been consistently effective 
in retarding progress of Dutch elm disease. Hydroquinone and 8-hydroxyquinoline sul- 
phate have significantly reduced wilting of verticillium-infected eggplants. Disease 
progress is thus either temporarily or permanently prevented by introducing the same 
chemicals into plants in the case of diseases caused by a virus and by fungous toxins. 
Although these results could be ascribed to similarity of the effect of the therapeutants on 
the plant reaction, it is more probable that they indicate a chemical similarity between 
the fungous toxins and the virus. 


Evidence for the Evolution of Phytopathogenic Viruses from the Chondriome. Woops, 
M., AND H. G. DuBuy. Leaf variegations are caused by abnormal plastids that often 
behave like viruses. Both may cause similar modifications in specific intracellular enzymes 
and in cell development. Both may cause similar inhibition or destruction of the normal 
chloroplasts. Variegation-inducing plastids (chondriosomes sensu Guilliermond) and 
viruses are matroclinously inherited. Cytological evidence of limited intercellular migra- 
tion of variegation-inducing chondriosomes has been obtained, and in two cases the varie- 
gations have been graft-transmitted. Chondriosome-controlled variegations ean be ar- 
ranged to form a ‘‘spectrum’’ in which the aberrant plastids progressively become mor- 
phologically and physiologically more like typical viruses. We have prepared (DuBuy 
and Woods, unpublished) from isolated chloroplasts, after removal of lipoids, 10 to 20 
per cent of a nucleoprotein, apparently of the d-ribose type (negative Schiff test). From 
this the nucleic acid was isolated. It gave strong pentose tests, phosphorus tests, and 
showed maximum U-—V absorption around 2600 A. Solubility characteristics were typical 
of nucleie acid. These data furnish a chemical ‘‘common denominator’? for the origin 
of viruses from the chondriome, many viruses consisting of nucleoprotein, the plastids 
consisting of this and the chromoprotein complex. 


Detecting Pathological Regions and Nonconducting Tissues in Living Pine Trees by 
Means of Dyes. York, HARLAN H. Naturally and artificially established white, red, 
and Scotch pine trees were cut off near the surface of the ground and immediately stood 
in vessels containing aqueous solutions of dyes from 36 to 72 hours. Certain dyes pene- 
trated the living wood up to the tips of the needles. Regions in the stem in which the 
dye failed to penetrate were found infected with various species of fungi and bacteria. 
Such lesions were more abundant in weaker than more vigorous trees. These experiments 
proved to be very useful in studies on the decline of branches and on pruning, 
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INTRODUCTION 


A recently described virus disease of peach is now known in several 
orchards of the intermountain Pacific Northwest, particularly in Idaho. It 
has created considerable anxiety among growers, and, because of the gro- 
tesque effects on the fruit and the potential seriousness of the disease, has 
become of great interest to persons working with peach-virus troubles. The 
purpose of this paper is to describe more in detail the symptoms of peach 
wart and record the present knowledge of the disease based upon experi- 
mental results and observations during the past 5 seasons. 


HISTORICAL 


The first peach-wart specimens to come to the writer’s attention were seen 
on a tree in an orchard near Weiser, Idaho, in June, 1938. This particular 
tree had borne warty peaches for at least two previous seasons. Later in the 
same summer affected fruits were sent in for diagnosis from Emmett, Idaho. 
The writer first reported the occurrence of this disease in July, 1939, when 
it was called ‘‘blister’’ (1). Further observations proved the name wart to 
be more appropriate, and it commonly is now so referred to in the literature 

2, 3, 4, 5, 6, 8, 9). 

Diseased trees have been observed in Adams, Washington, Gem, and 
Canyon Counties, Idaho, and among experimental trees located in Latah 
County. Although wart was observed first in 1938, there are several growers 
in Adams and Gem counties who claim having had warty trees for many 
vears. One orchard operator states that he remembers a warty peach tree 
on his father’s farm about 20 years ago. The nature of the symptoms of this 
disease lends credence to these reports. 

In a letter to the writer, E. L. Reeves, Wenatchee, Washington, who is 
acquainted with peach wart as known in Idaho, reports, ‘‘that wart was 
found in the Yakima, Washington, district in 1940 and in the Wenatchee 
district in 1941 and probably had been present for at least ten years.’”? 
Affected fruits have been sent to Moscow by a grower who lives in Payette, 
Idaho, but whose orchard is across the Snake River in Oregon. At the pres- 
ent time the known distribution is western Idaho, central Washington, and 
eastern Oregon. 

SYMPTOMS 


The very first indications on fruit affected with wart appear shortly after 
the calyees have fallen. Bleached blisters or raised welts form on the tissue 


1 The writer does not wish to include here details of the observations in Washington, 
nor to indicate to whom credit should go for first finding and recognizing the disease 
there. He extends his thanks to Mr. Reeves for reading this manuscript and making 
helpful suggestions. 
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Fic. 1. The peach wart disease. A. Severe, rough, warty type. B. Ring-wart type. 
C. Warty fruit on tree to which a diseased peach tree had been inarched 15 months before. 
D. Warty fruit cut to show tissue underneath diseased areas. In all cases warty growths 
occur predominantly on the stylar ends of fruits. 
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near the stvlar end, but, in severe cases, they later involve half or more of 
the fruit. The wart tissue enlarges as the fruit grows, and appears more 
conspicuous as the skin of the peaches becomes less pubescent. In extreme 
eases, dwarfing and deformity of the fruit are evident; but, generally, 
slightly affected fruit will attain good size, and the warty condition will look 
somewhat like a limb rub. 

Affected tissue varies in color from a light tan to a red and may be rough 
with warty outgrowths conspicuously raised (Fig. 1, A, C), or it may appear 
rather smooth or cracked and russetted (Fig. 2, B). Gumming is usually 
present and often extremely severe (Fig. 2, F). The warty tissue appar- 
ently is quite superficial ; and, although the underlying tissue is coarse and 
filled with gum pockets (Fig. 1, D), there has been no characteristic taste 
noted. In one collection of specimens from a tree at Caldwell, Idaho, the 
warty tissue was very hard and bony, much like the pit as it hardens (Fig. 
2,C). Usually, however, it is merely tougher than normal tissue but cuts 
easily. The histological origin of warty tissue has not been determined. 

With three exceptions, trees bearing warty fruits gave no other evidence of 
any abnormality. One tree showed a slightly darker green foliage than nor- 
mal and two trees, noted first in August, 1941, had a mottled foliage pattern 
very similar to that of peach mottle (6). Wart-affected trees make normal 
erowth, bear heavily, and appear normal, except for the fruit symptoms. 
It is of interest to note that at the Mesa orchard, Mesa, Idaho, peach wart, 
the western X disease, rusty spot (7), and powdery mildew have been seen 
on the same tree. At one time there appeared to be some possibility that wart 
and rusty spot might have some connection but now this seems to be unlikely. 

As already noted, there are extreme variations in appearance and amount 
of injury on individual fruits. Certain types of symptoms have given rise 


ee 7? €6 


to such tentative terms as ‘‘crease wart, beady wart,’’ ‘‘smooth wart,”’ 
and ‘‘rine wart.’’ 

Primarily, on the basis of observations, but supported by some tests, it 
appears likely that ‘‘crease wart’’ and ‘‘beady wart’’ are not caused by the 
wart virus. These symptoms seem to be more often associated with varietal 
characteristics (crease wart on the Rio Oso Gem) and with possible insect 
damage (beady wart). The ‘‘crease wart’’ type is represented by small 
beady warts along the suture. The ‘‘beady wart”? type (Fig. 2, E) may 
occur anywhere on the fruit, and usually is associated with what appears to 
be early feeding damage by some insect. The fruit shown in figure 2, C, 
exhibits wart along the crease or suture, but this tissue is very hard and 
bone-like. 

The ‘‘smooth wart’’ type was found predominant on one tree but indica- 
tions are that ‘‘smooth wart’’ (Fig. 2, B, F) is within the range of usual 
symptoms of peach wart. ‘‘Ring wart’’ has been noted primarily on trees 
at Mesa, Idaho, and rarely in other orchards. In the ease of ‘‘ring wart”’ 
the warty tissue is arranged in peculiar ring-like patterns (Fig. 1, B, and 
Fie, 2. A. G). Ina budding test involving cions from the Mesa orchard a 
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B. Smooth-wart type. C. Wart growth along the suture but the tissue is hard and bony. 
D. An interesting variation of ring wart confined to fruit far removed from contact points 
on the tree to which a warty tree had been inarched. E. Type of wart tissue known as 
beady wart (probably not caused by the virus). F. Smooth wart showing severe gum- 
ming. G. Ring wart occurring naturally in the orchard. 


Fig. 2 Peach wart. <A. Severe, rough-wart and ring-wart types on Candoka. 








pep}jour 


SOABIT ‘dois 4qavy 





yinaz 
punoj 


SUM JINIJ popooye on ‘dow x 








m £10A Jinag [pe ‘dow arey 
HIUM YJIM popooye 
yinag ATOAD ALIVaN ‘doa Aavoy 


smoydurss 
popodsns YIM s}Inaz F IO 9a, 


Syrem L19A Yrnaz pe ‘dows Aavoy 
poyry 
u0d soyUBIq UO OS1OM 4yNq 
pepoye Appeq A19A FINA = *90.1} 
Ayqpeoy Ajsnotaoid uo dowd AAvo] 
suojdutss pojyoodsns qyLM 
soyoved ouiog = (“yinay ALBA JO 
dois ABBY J10G 904} Posvost(y ) 











fyrem yrnaz [pe ‘dow aey 
pope} 

OS.A0OM pub 

‘dows AAvoY 


uovd SoTIUuBAg uo 
Ayiwm AIOA YING 


SUI0} 
duixs poyoodsns YIM s}inaz oul0g 


}indIy ON 
APIVM TLV ‘soyovod Mozy VW 


poonpoid sjmazy ON 
AJAVM [TV ‘s}INAZ xg 


SJIVM TTB ‘s}IMaAzZ XI 
suojydurss ou ynq ‘syinazy OMT, 





YIOIS UO S}[Nsoy 


cP6L ‘oun 
{ peep spnq F 
, OAR spnq 9 
| moas spnq Z% ‘TH6L ST “Sny 
che ‘oun 
OAITB spnq 
“LP6L “GL uns 





[BVIdAOS “SJOOTS 
pvop C 
oAITe spnq 2 
Mold Spnq ¢ 





‘ 


‘OF6T ‘9 ouns 
GFT ‘ouns 


[f6L “GL ouny 
poyran 
“OF6L “9 ouny 


GF6L eunys: 


SIV JUOD = VULOS 


[F6L GT oune 
OF6L ‘SnY perp ‘4yinaiz jou 
PIp 901} PposBost(] *poptun 
S}ovyJUOD ‘OR6L ‘9 oune 
GF6L ‘ouns 
LF6L ‘oune 
OF6IL ‘oun’ 


JULOS 


{ pvop spnq 
{oale pnq T “6g6T ‘oune 
stel ‘Wady 
Ire ‘tady 
peop spnq [LP “OF6GL °6 API 


S}JvIs tO spnq 
Pop}tosul JO UOTJLPLO, ) 


OFGL ‘¢ “ydog 


$}9BjU0d 
[Bala Ac 
poyoae 
-UL 0014 











OF6L “FL “ARIV ato 
e6L ‘so “ydog ° 
OF6L “Yb re 
Pepprg, 
Sea @| 





pADM YD rd YPN prza JV saat} PUD POON UO YPN Huryo pur puv Cuippng 


(qj0urua ) 
j1vA 
bd 











soy) 


Sut pos 


9I-d 


( IISTO MA ) 
eIPH “H TL 


ve 


(.108TO AA ) 
%PH “H TL 





78H “HH 
FI-d 








| spnq 
JO WIANOG 


fiq S]SI] UOISSTUSUDA] 


yO a 


Soddetg 


AYOLIvA 
YIOUS 


{V0 











’;) >) 
| 
1 
vod 
ByopuL ) oUuT poy, 


UOT}EYS 


OSHOTUdddt) 


plvtppag 


say —"T ATaAV 


”? "9 

te 

9°) - 

99 “t 
you “e 
” °C 


MOVDSO TY a 


uol }UIO'T 











}INAZ 10 


asurypos uo pojou suioydurss ON 








































*‘[VuLIoOW UO UO 4InAzZ Prod ougd GEGL ‘vuNnL | (}poururyy ) 
indy 10 \ peop puqg T PtOFMET) LL ON SE 
jos uo pojou smojdutaAs ON { Molds spnq Z ‘TFET ‘ET ouny OFGL ‘9 "3dag CZ-d O01} OU oe 
LSoIY ) 
}InIF 10 { pop spnq FI Sul[pooes ounad 
JO a OF uo poyou suo }duras ON ] MOIS spnq G “OFG6I “61 oun f* OFG6I “OL “ABYY OT 9I-d ULTILE}] UOTYRYS 
(s}tnay AJIBM 
poystom-doy Apoyopdurod sea, SFEET ‘ouns 
Le spnq & 
wees ( Mois spnq ¢ ‘TFET ‘ZT oune 2? L Io}Soysoy ouLoILL 
(U0l) 
UO S}iInazy L]1CM F) SpINAZ AJIVM Q SEGT ‘our 
| peop spnq F (J ou 
NAF ON vATTE pnq T g IVA 
{| mois) =pnq [ ‘STEEL ‘Zl ounr OFBL *G “ydog § td e ae 
404s 
uo AYyQBoy owos ‘{yavM oO, 
‘SUOID UO APIVA ATOA Soyovod JT cEOT ‘oune 
AJIVM AIOA 
yooys uo yinaz ouo ‘dor ary LIF6L ‘GT oune 
| pvap spnq Zz 
}INAZ ; VATTBW Spnq ¢e 
| Mois pnq [ ‘OPEL ‘9 oune a 9 Sutppoos ze 
LFGL JO [[eF ‘poaowos doa, GEOL ‘ounr 
(quem ATOA Jinaz ‘dosd are yy [F6L ‘ZL oune 
suo, | J PMP sprq 6 (esoyy) | 
durts poyoodsns WIM syinaz oumog |} sped. in4 spnq ey So oa _ a : Sutppoos . 
| Mois spnq OF6T 9 OUNL) OFOL FI “APIN 9G 9I-d Ov AM 
ioe Po}tosul : . 
OFS UO S}[NSOY SJJUIG 10 Spnqg PePPed spnq spnq AZOLIEA pavypug 
SUT JO UOLPLPUO,) JJEC JO VIAINOS YVIOVS 






(panwipuoy | AW TAVAG 






LE6L ‘LVF “poeaowiodt 917, 


s}oOoys 
pnq uo yinig ON “APIBM YInIg 
LF6L [BF “peaoulol ool, “pet 
JOUL SOABST OWIOG = *AJIBM JINAZ 
jnq ysorz Jo osnedeq dows [peug 
( Pos Bostp 
}OU SVM POOM pnE) “pojyou 
suwojdumss ou ynq doi Aavoy 


poyou 


suojdwAs ou ynq dow avo 


( posBostp 
jou SBA PpoOOM pn¢E) *pojou 
suojydudss ou ynq doi <Aavopy 


poyou 
suojduscs ou ynq doi Xavozy 


CEOL ‘Sutads ‘poaowoa oo. J, 
}INAZ 


10 001} UO pojOu suoydurAs ON 


jindis 10 
asuvroy uo pojyou swojyduas ON 


yVO}S UO S}[NSVY 





| 

) OATLV 
| mois 
{ pvop 
) OAT[R 
| Mois 





} bop 


OATLE 





peop 
DAILV 
MOIS 





pvop 
OAI[V 


MOLD 








spnq + 
spnq 
spnq Z 
spnq ¢€ 
spnq ¢ 
spud F 
spnq | 
spnq ¢ 
spnq Z 
spnq 0 
spnq % 
spnq % 
pug T 


spnq ¢ 
spnuq ty 


peop spnq [ev 


po}tosul 


S}puVis 10 spnq 
JO ue [}Iptto,) 








OF6GL ‘2 ‘*ydag 


OF6T ‘2 “3dag 


OF6L “OL “ARTY 


OF6L ‘9 “ydog 


OF6T “GL “APIN 


poeppnug 
oyeq 


panuizUoy) | 


OT 


$I 


Po}tOSul 
spnq 
Jo “ON 


aTa VL 


PAO FMEA) 


oH Hw fF 


AY ABA 
({JoMp 
ByLOq | H 

Li-d 


({JOMpPLeH 
[CH H IF 


CI-d 
( JOULE] ) 


Co-d 
(BSI) 
SuUT[povos 


9I-d 


spnuq 
JO JANOG 








(£4.18) 
. ila 
BLOG [BH 


8H “HL 


puny 





e1°H “H TL 


ET “ON 8B 


J01} JULES 


aunad 





AJOLIBA 
YIOVWS 















pa 
= 
> 
28 ‘T o1qe) ‘el STL ‘8 ‘2 Se ‘Sf CON Syso} Surppnq puv Suryoreut ur posn doa} 9[—_ a 
“SFEGL UL AfqIssod you o10M ssutpvol O}BINOOB foaseuERp ioddoyssvas puv Aanful jsOaf JdA0S JO osNBde q 
yno ‘) 
LYSIS = , 
Ayyvoy = — 
JIVPM—= Me 
0 0 0 ss “s os 0 0 : * 0 0 0 0 - 61 
M = = 0 oO 0 0 - ; -_ = — = - = - g| 
MM - = - = 0 O | AA AM - - - - - = 1] 
a . - = MM . 0 0 2 < - ° - 9] 
p M - - — - - NY - - - - - - GT] 
— C 
ao) At = . = Te oe — "7 a 
_ - = - - MoM = 0 0 0 MAMMA _ . “| 
pa 
SS — ~ — M AA - — _ - AA MA M 0 ) 4) _ - ol 
ce - - = M AA M AA | ~Mw JM 0 0 0 MoMA OM — _ - [I 
= - - - = -- - - | AK AA M OM AA M AA AA - - Ol 
oa — — «= _- = MM — — M AL AA MA OAK OA _ — - 6 
= - ne _ AX MA M - - - oO 0 M AA AA AA - - & 
bn 
ah M - M — - | MA — M AL AN . - ! 
a (0 =e a - M A A - 9) 
jee 
,»M - = M JAM ~ M - ; a MA - -- c 
- - = M MM | - - fF 
— od — _ > | NS ¢ 
At sie ol M G 
M - =— NX [ 
_ | i) 
[Fh [he OF: Lh OF LF OF. 68. [tc OF, 68. [Fh Of, GEe | Lhe OF, BE, It. OF GE, It. OF 6E OOL], 
> : . a 
6 8 | L 9 ¢ P ¢ G I MOY 
OYDPT ‘vsayy yD pavyoso yonod ay) fo javd wi TrET —Ge6] Huanp »yptvn yoood fo dou /PiwUulI—s ATAVL 
io 8) 





1943 | BiopGeTt: PEAcH WaArT 29 


slightly different pattern (Fig. 2, D) was shown on fruit growing on ad- 
jacent branches or at some distance from the contact points. The fruit on 
branches brought into contact showed severe, typical symptoms (Fig. 1, C). 


TRANSMISSION STUDIES 

A series of transmission tests begun in September, 1938, enlarged and 
speeded up in 1940 by inarching fruiting trees in the orchard and by green- 
house tests, showed successful transmission of the peach-wart virus by April 
and June, 1941. The data secured, Table 1, showed that the virus was able 
to pass from diseased bud wood to the stock (orchard test) and cause warty 
fruit, in the rather short period from September 7, 1940, to June 13, 1941 
(No. 17). One similar case, however, did not effect transmission (No. 6), 
until the second season. 

Good evidence was seen that the greater the amount of diseased bud wood 
placed on a healthy tree, either a large number of buds or many inarech con- 
tacts, the more severe the disease became in one season. Likewise, fruits on 
the previously healthy tree (inarched) were much more warty on branches 
in contact with each other than fruits on other branches and farther out on 
the same branch, (Nos. 3,4,5,17). The virus entered the stock from diseased 
buds, even if the union between stock and bud tissue was temporary (No. 1). 
There is good evidence that the disease may be perpetuated in young nursery 
stock (No. 8). 

Tests other than by budding and inarching have not been tried. No root 
erafts were attempted. The diseased buds were taken from current vear’s 
shoots of affected trees, inserted by the shield method and held in place by 
rubber strips. The two trees to be inarched were dug and transported to 
the orchard and reset near the bases of the healthy tree and inclined toward 
them so that several branches and shoots would run approximately parallel. 
Suitable cuts were made on ‘‘stock and cions’’ and the tissues held together 
by rubber strips (or wires, in the case of larger branches), then waxed to 
prevent drying. 

NATURAL INCREASE OF WART IN THE ORCHARDS 


Early observations on wart gave no evidence of spread; but, as newer 
cases came to be known, there appeared to be a slow increase. Several 
erowers reported that when infected trees had been finally removed they 
discovered that one or more new cases usually appeared later somewhere in 
the orchard. In one planting near Caldwell, Idaho, five new wart-affected 
trees appeared in 1941. At Mesa, mappings have been made for 3 years 
(Table 2). It is now believed that natural spread, although rather slow, 
does take place. A tree once bearing warty peaches always will, although 
the severity of symptoms varies and, at first, fruit only on part of the tree 
or main branches may be affected (Fig. 3). According to the map (Table 2), 
tree 7, row 5, and tree 5, row 6, showed wart in 1940, but none was noted in 
1941. Chance pruning out of infected branches might account for these 


cases. 
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HOSTS 


The only known host is peach (Prunus persica Sieb. and Zuee.) repre- 
sented by the following varieties: J. H. Hale, Elberta, Candoka, Early Craw- 
ford, Halberta, Slappey, July Elberta, and Seedlings. One Quetta nectarine 
tree has been observed with deformed fruit suggestive of wart but trials are 
not completed. The budding tests on Italian prune (Prunus domestica L.) 
(Table 1, Nos. 11, 12, 13, 14) have not given definite results. Additional host 


plants are on trial. 


1940 
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Fig. 3. Peach tree, Wagner Orchard, Emmett, Idaho, affected with wart, showing 
progress of the virus from branch to branch. Warty fruits were produced on the two 
branches at the left in 1939. They were cut off in the fall. In 1940 the two large 
branches at the left showed warty fruit. In 1941 the remaining branches bore warty 
peaches as indicated. 

THE VIRUS 

Very little is known regarding the virus causing peach wart. For per- 
sons wishing to employ the system of binomial nomenclature the writer, 
using the suggestions of Francis O. Holmes, proposes the name Galla verruca 
for this virus. Preliminary trials on insect transmission using the leaf- 
hopper Cicadella hieroglyphica (Say) have been started. 

DISCUSSION 

So far as the writer is aware no record in the literature on peach troubles 

describes a disease similar to the one herein referred to as peach wart. The 


fruits are not just rough and bumpy but show actual wart-like outgrowths 
or smooth ecorky areas. The lack of constantly associated leaf and tree symp- 
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toms makes the grotesque fruit symptoms even more interesting. With so 
little information regarding the virus itself, the proper classification of the 
virus and selection of a suitable name are very difficult. 

The recognition of one more new virosis of the peach, raises the inter- 
esting question of the origin and status of the wart virus. Where did it 
come from? How long has it been in existence? What are its potentiali- 
ties? To answer these questions is obviously impossible but they are worthy 
of consideration in view of recent ideas in regard to strains as pointed out by 
Kunkel (10). The variation in symptoms (Figs. 1 and 2), and the names 
‘‘rine wart’? and ‘‘smooth wart’’ give some indication of variability in the 
wart virus. The apparent absence of foliage and tree growth symptoms, the 
extreme fruit abnormalities, and the lack of similarity to other known peach 


DJ 


diseases might lead one to believe that Galla verrucae is a ‘‘new’’ virus or at 
least one whose probable progenitor is unknown. 

Peach wart has been known since 1938 and several growers believe that 
wart has been present in Idaho for over 20 vears and there is good evidence 
of its being present in Washington for at least ten vears. These periods are 
relatively short in regard to the many centuries during which peaches have 
been grown. The two localities, southwestern Idaho and central Washing- 
ton, possibly represent separate points of origin. The peach wart disease, 
however, has been present for comparatively quite a long period in these 
areas and it seems more plausible to assume that the virus originated here 
rather than having been introduced. This theory may be discarded if the 
range of wart is more widespread than known at present. In addition there 
is the possibility that the disease is caused by a mixed virus infection. 

All the early records indicate that wart spreads very slowly in nature 
and the distribution in orchards is very scattered. This point is of impor- 
tance in connection with delayed recognition of the disease. A few growers 
who watch their trees very carefully, and have seen a few new warted trees 
the last vear or so are now much concerned over the potential seriousness. 
There is some reason to anticipate a sudden widespread increase not unlike 
that of many of the viruses depending on favorable natural conditions not 
vet understood. Wart should be regarded as a distinct menace to peach 
orchards. 


SUMMARY 


A virus disease of peach described first in 1939 and reported only from 
Idaho, Washington, and Oregon is called peach wart. Symptoms are charae- 
terized by smooth or rough outgrowths of fruit tissue, particularly near the 
stvlar end. Gumming is usually present and often severe. The virus is 
readily transmitted by budding and persists in the tree. Peach is the only 
known host. Natural spread, although slow, takes place. The virus has been 
tentatively named Galla verrucae, although little is known of its charaecter- 
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istics. Control is by eradication of diseased trees and the use of healthy 
propagating wood. 
IDAHO AGRICULTURAL EXPERIMENT STATION, 
Moscow, IDAHO. 
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FUSIFORM RUST CONTROL IN FOREST-TREE NURSERIES 
SAILEY SLEETH 


(Accepted for publication May 8, 1942) 


Fusiform rust, Cronartium fusiforme (A. and K.) Hedge. and Hunt, has 
caused severe losses in southern pine nurseries since 1937, when it was first 
reported! as a nursery disease. Losses of 15 to 35 per cent occurred in cer- 
tain nurseries in 1938 and 1939. The known loss caused by the disease to 
slash and loblolly pine seedlings in southern nurseries exceeded 4,000,000 in 
1938 and 3,000,000 in 1939. Infection was considerably lighter in 1940 with 
a loss of approximately 1,000,000 seedlings. Losses in longleaf pine seed- 
lings have been much lower than in either slash or loblolly pine in the same 
nursery, and usually did not exceed 2 to 3 per cent of the production in any 
one nursery, 

Measures to control fusiform rust were initiated in 1939 at the W. W. 
Ashe Nursery, Brooklyn, Mississippi, as a part of the Civilian Conservation 
Corps forest-pathology guidance and service program to facilitate the pro- 
duction of nursery seedlings for reforestation purposes. The control work 
herein reported was made possible through the cooperation of the Civilian 
Conservation Corps, the U. S. Forest Service, and the Bureau of Plant 
Industry. The preliminary work in 1939 vielded inconclusive results; the 
tests, therefore, were continued in 1940. The measures tried were spraying, 
oak eradication, late sowing, and chemotherapy. Treatments were confined 
primarily to slash pine because of its marked importance in southern nurs- 
eries, and its pronounced susceptibility to fusiform-rust infection. 

Spores (sporidia) of Cronartium fusiforme from the alternate host, the 
oaks, principally the black oaks, infect nursery seedlings from April through 
June. The period of heaviest infection usually is in April and early May. 
By early September, slash and loblolly pine seedlings 7 to 8 months old may 
be found with rust cankers on the stem at or near the cotyledon whorl (Fig. 
1, A). The presence of ecankers below the cotyledon whorl indicates oceur- 
rence of infection directly in the stem, although it is thought that infection 
commonly occurs through the needles. On longleaf-pine seedlings, canker 
development appears in the region of the terminal bud and upper part of 
the taproot, frequently causing a turniplike appearance (Fig. 1, BB). Mor- 
tality of rust-infeeted seedlings is usually small in the nursery. However, 
as pointed out by Lamb and Sleeth,® the lethal effect resulting from nursery 
infection becomes apparent the first vear in field plantings where 50—75 per 
cent mortality may be expected and 100 per cent mortality within a few 
years. 

1 Lamb, Howard. Rust canker diseases of southern pines. Southern Forest Experi- 
ment Station Occasional Paper No. 72. 7 pp. 1937. 

2 Lamb, Howard, and Bailey Sleeth. Distribution and suggested control measures for 


the southern pine fusiform rust. Southern Forest Experiment Station Occasional Paper 
No. 91. 5 pp. May, 1940. 
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SPRAYING 


The 1940 spray treatments were divided into 2 general series: a hand- 
sprayed or plot series in which the effectiveness of different fungicides and 
spreaders were compared; a power-sprayed or production series involving 
variations in the spray schedule. The spray schedules were based on the 
period of active sporidial production. Slash pine, sown March 18, was first 
sprayed on April 8 and 12, when uredia of Cronartium fusiforme appeared 

















Fic. 1. Well-developed fusiform-rust cankers on 9-month-old pine nursery seedlings. 
A. Stem cankers on slash pine seedlings. Cankers at or near the cotyledon whorl are com- 
mon on both slash and loblolly pine seedlings. B. A longleaf pine seedling with rust 
canker extending into upper part of taproot. 
on the oak leaves near the nursery and a few days preceding appearance of 
telia on the oak leaves. Slash pine, sown April 15, received its first spray 
application on May 2, after the burlap mulch had been removed and several 
days after appearance of sporidia. Spraying was discontinued by June 3. 


Spray Materials 
Bordeaux mixture, 8-8—100, was the only fungicide applied in the power- 
sprayed series. In addition to Bordeaux mixture, dry lime-sulphur and 
Copper Hydro* were used in the hand-spraved series. 


3 Copper Hydro, a commercial fungicide, furnished by the Chipman Chemical Co., 
Jound Brook, N. J. 
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In preparing Bordeaux mixture 8 lb. of powdered copper sulphate and 
8 lb. of hydrated lime were used in 100 gal. water or in the same ratios when 
smaller amounts were prepared. Copper Hydro was used at the rate recom- 
mended by the manufacturer and dry lime-sulphur at two rates—summer 
strength and one-half summer strength of liquid lime-sulphur. 


Spreaders and Stickers 


Preliminary spraying trials, made in 1939, indicated a considerable dif- 
ference in effectiveness of spreaders and stickers on slash pine seedlings. 
In these trials several spreaders and stickers were used and their effective- 
ness gauged by the amount of visible spray material adhering to the seed- 
lings. The two most promising of these, Santomerse S, and an emulsion of 
raw linseed oil and fish oil soap, were included in the hand-sprayed series. 
Because of its availability, casein spreader also was used, although it ap- 
peared to be one of the less promising adhesives employed in 1939. <A stock 
supply of linseed-fish-oil-soap emulsion was prepared at the start of the 
spraying season and used as needed. The stock emulsion, sufficient for 100 
gallons of spray mixture, consisted of 3 lb. raw linseed oil and 3 Ib. liquid 
fish-oil soap emulsified by vigorous agitation in 3 pints of water. By 
doubling these amounts a 6—6—6 emulsion was secured. 


Sprayers 

A 3-gal. compressed air sprayer proved more convenient than a power 
sprayer for the spraying of small plots and where small amounts of different 
fungicides were applied. The pressure secured in the hand sprayer was 
variable and probably low. However, good visual coverage was secured. 

In the spray schedule tests in which fairly large quantities of Bordeaux 
mixture were applied, a power sprayer was used. The spray tank was minus 
a mechanical agitator, and the pressure maintained was comparatively low, 
fluctuating between 75 and 150 lb. Absence of mechanical agitation and 
comparatively low pressure no doubt influenced the effectiveness of the 
spray. 

Plot Arrangement 


A. block consisting of 5 slash pine nursery beds, sown Mareh 18, was 
divided into 20 plots for spraying in the hand-sprayed series. Each plot was 
approximately 100 ft. long by 4 ft. wide. There were 9 treatments and a 
check distributed at random in each of two sub-blocks. 

Two blocks of slash pine, one sown March 18 and the other, April 15, were 
included in the power-sprayed series. In each block there were 10 nursery 
beds, each approximately 400 ft. long, divided into 2 sections, an east and 
a west half. The treatments were arranged systematically in order to faeili- 
tate spraying and to cause little or no interference with nursery production. 
Adequate checks were provided to determine the effectiveness of the treat- 
ments. In any ease, to be of immediate use and have practical control value, 
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large differences between one or more of the treatments and the checks 


needed to be demonstrated. 


Method of Sampling 


A sample consisted of all seedlings in a 1-foot section across a nursery 
bed, 4.sq. ft. The samples were taken from areas of fairly uniform seedling 
development in November and December. When lifted, the seedlings from 
the hand-spraved series were separated into 2 groups, one less than } in. and 
the other } in. or larger, based on the diameter of stem at or near the root 
collar. Seedlings in the power-sprayed series were separated into 3 groups, 
those less than ;'5 in., those ;/5 to $ in., and those { in. and larger in diameter. 
All seedlings in the last class were plantable stock and a considerable number 
of seedlings in the ;'5- to !-in. class would, under good planting conditions, 


have been acceptable for planting stock. 


Results and Discussion 


iffectiveness of the spray treatments was indicated by the reduced num- 
ber of rust-cankered seedlings observed when examined at lifting time. It 
was realized, however, that in a given sample the number of cankered seed- 
lings may not have been so great as the total number actually infected be- 
cause of latent infections that had not yet developed into recognizable 
eankers. In one planting in southern Mississippi it has been reported* that 
latent nursery infections ranged from 4.0 to 19.0 per cent, and that rust 
cankers apparently develop more slowly on unthrifty and undersized stock 
and are more difficult to detect than on large thrifty seedlings. The per- 
centage of cankered seedlings in the plantable class, }-in. diameter class, was 
consistently higher than in smaller size classes (Tables 1 and 2). Thus a 
reduction in amount of cankered seedlings in the plantable class is of more 
practical importance than in the smaller seedlings, which usually are culled 
out in grading. 

All spray treatments in both the hand- and power-sprayed series (Tables 
1 and 2) gave some measure of control. Reduction in number of diseased 
seedlings ranged from 33 to slightly over 90 per cent. The most effective 
of the 3 fungicides was Bordeaux mixture, 8-8—-100. In the hand-spraved 
plots, it was especially effective in reducing the number of cankered seedlings 
in the plantable class from over 30 per cent in the checks to 4.5 per cent and 
less. Copper Hydro was slightly less effective and the least effective was 
dry lime-sulphur. The dry lime-sulphur plots received 1 or 2 fewer spray- 
ings than those sprayed with Bordeaux mixture. However, the difference in 
effectiveness of these two fungicides was too great to be accounted for by the 
reduction in number of spray treatments. The difference in control value 
between Copper Hydro and Bordeaux mixture was not great and may have 


resulted from excess Santomerse S in the former. 


4Sleeth, Bailey. Mortality of slash pine seedlings infected by Cronartium fusiforme. 
Southern Forestry Notes No. 35. 2 pp. September, 1940. 
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The effectiveness of Bordeaux mixture in controlling fusiform-rust infee- 
tion was further demonstrated in the power-spraved series in which the 
percentage of cankered seedlings was reduced from 11.5 per cent in the 
unsprayved checks to 3 per cent or less in two instances. 

Santomerse S and an emulsion of linseed-fish-oil soap were somewhat 
more effective spreaders than casein spreader in reducing the number of 
cankered seedlings (Table 1). Of the 3 spreaders used, Santomerse S was 
considered the most desirable for large-scale operations because of its effee- 
tiveness, low cost, and ease of handling. When used at the rate of 1 pt. to 
100 gal., Santomerse 8S gave as good as or slightly better control than when 
the amount was increased to 2 pt. per 100 gal. The effectiveness of the 3-3-3 
linseed-fish-oil-soap emulsion was only slightly increased when the concen- 
tration of the emulsion was doubled. There appeared to be no advantage 
in applying more than the minimum amounts tried. The maximum amount 
of Santomerse S that can be applied will depend on the sort of mechanical 
agitation in the spray tank. At two other nurseries where the agitation was 
exceedingly vigorous, there was a tendency for an excessive sudsy condition 
to develop when 1 pt. per 100 gal. was used. In these instances satisfactory 
results were secured by reducing the size of the agitator paddles and eutting 
down the amount of Santomerse S to ? pt. per 100 gal. In no case was 
mechanical agitation eliminated or reduced to a point where there was a 
tendency for the spray mixture to settle while mixing or spraying. 

There was a lower percentage of cankered seedlings in the hand-sprayved 
than in the power-spraved series when the same spray combination, Bor- 
deaux mixture and Santomerse 8, and comparable schedules were used. The 
lower effectiveness of the power outfit probably was due partly to lack of 
mechanical agitation and perhaps partly to low pressure. A modern high- 
pressure spraver would have given higher pressure and probably better con- 
trol than either the hand sprayer or the power machine employed. 

The reduction in cankered seedlings was related to the frequency and 
number of spray applications (Table 2). In all cases where spraying ceased 
on the same date or comparable dates there was a lower percentage of 
cankered seedlings in beds sprayed twice a week than in those sprayed once 
a week. It is evident that during that part of the season when growth is 
rapid and sporidia are abundant frequent spraying is necessary to keep the 
rapidly growing seedlings covered with a fungicide. The data (Tables 1 
and 2) indicate that the first 3 or 4 sprayings at the start of the spraying 
season were more important than the last 3 or 4 applications in reducing rust 
infections. 

The period of sporidial production, particularly the pre-peak and peak 
periods, rather definitely limits any effective spray schedule to the same 
period. The earliest sporidial production is in turn limited by the develop- 
ment of oak leaves. In central and southern Mississippi this may oecur 
from April 1 to 15. In some years marked by unusually early spring 


weather, sporidia may appear in late March. Peak production follows very 
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shortly after the first sporidia appear and usually continues for 2 to 3 weeks 
and gradually tapers off into a post-peak period that may extend into mid- 
summer. If pine seedlings are well protected with a fungicide until early 
June, there should be little or no danger from late infections. 

It is not clearly evident from the data in tables 1 and 2 as to which one 
of the spray schedules used was the more practical. In the hand-spraved 
plots 12 sprayines gave excellent control with Bordeaux mixture. It might 
seem that 12 sprayings would be expensive; vet, it is estimated that this 
number can be made at a total cost of 15 to 20 cents per thousand seedlings, 
including cost of labor and materials. The number of sprayines necessary 
for adequate protection will vary with locality, climatie factors, and amount 
of sporidia produced. However, the tests indicate that 8 to 12 properly 
timed sprayines should give satisfactory control. Until we have more in- 
formation on effectiveness of spray materials, spreaders and spray schedules, 
8 sprayings probably is the minimum that should be applied. The seedlings 
should first be spraved when uredia of Cronartium fusiforme appear on the 
oak leaves in the vicinity of the nursery or when the first oak leaves are two- 
thirds to fully developed. Spraying should be done twice a week for 2 to 3 
weeks, then once a week until early June. 


OAK ERADICATION 


An oak-free zone, 1500 feet wide, was established with Civilian Conserva- 
tion Corps labor around one compartment at the Ashe Nursery in the spring 
of 1939, and kept free of oak sprouts the following vear. Since successful 
control of the white pine blister rust, Cronartium ribicola Fisch., has been 
secured in most places by a ribes-free zone of less than 1000 feet around 
white pine stands, it was anticipated that a 1500-foot zone would give some 
measure of fusiform-rust control to nursery seedlings. 

Slash pine was sown on March 18 and April 15 in the compartment pro- 
tected by the 1500-foot-wide oak-free zone. Also on the same dates, slash 
pine was sown in another compartment outside the protected area and within 
400-500 feet of a fairly heavy oak growth. The seedlings were examined in 
late November. The method of sampling and examination was similar to 
that used in the spraying trials. 

No reduction in rust infection was secured, for, in each case where the 
sowing was on the same date, March 18 and April 15, the percentage of 
infected seedlings was as high as or slightly higher in the compartment 
protected by the 1500-foot oak-free zone than in the unprotected area (Table 
3). The smaller size and greater density of seedlings in the unproteeted eom- 
partment may have been a factor in keeping the total percentage of cankered 
seedlings lower. Regardless of what may have caused the slightly lower 
percentage of cankered seedlings in the exposed area, it was evident that 
the 1500-foot oak-free zone was not adequate to protect the seedlings from 
infection. It is not unlikely that the eradication of the oaks for a distance 


of 1500 feet does give some protection, but evidently not sufficient to justify 
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expense of removal where black oaks are abundant a short distance outside 
of the cleared zone. 

Oak eradication, if carried out on a sufficiently large scale, should protect 
a nursery or planting from rust infection, but it is not known how extensive 
or intensive should be the eradication of the alternate host, the oaks, in case 
of Cronartium fusiforme. Accurate knowledge of certain factors not yet 
determined, such as longevity of sporidia, distance viable sporidia can be 
disseminated by wind, and the special relation between oak concentrations 
and the amount of infection In pine stands, would aid materially in deter- 
mining what course to pursue in eliminating oaks as a control measure. To 
determine the width of zone required to give effective control by gradually 
extending the limits of the zone is an expensive and not too promising pro- 
cedure. 

TIME OF SOWING 

It has been reported by Lamb and Sleeth® ‘‘that rust infection in a given 
nursery is lower in beds of slash pine sown late than in beds of the same 
species sown earlier.’’ In southern forest-tree nurseries slash pine usually 
is sown in March. Sowing after the first week in April is considered late, 
though it may continue until May. To secure more accurate information 
on relation between late sowing and infection, slash pine was sown at 3 
different dates at the Ashe Nursery in the spring of 1940 (Table 3). 

The sowing on different dates was combined with the oak eradication. 
In a section of 9 consecutive 400-foot beds in the compartment protected by 
a 1500-foot oak-free zone, beds 1, 4, and 7 were sown on March 18, beds 2, 5, 
and 8 on April 3 and beds 3, 6, and 9 on April 15. Also in a compartment 
outside the oak-free zone a number of beds for spraying were sown on March 
18 and April 15. The amount of infection in unsprayed seedlings in these 
two sowings is shown in table 3. 

The percentage of cankered seedlings was regularly lower in the later 
sowines. Taking the percentage of cankered seedlings in the earliest sowing 
in the compartment protected by the 1500-foot oak-free zone as a basis, 
infection was reduced by a sixth in the April 38 sowing and by two-fifths in 
that of April 15. In the unprotected compartment the reduction in cankered 
seedlings in favor of the April 15 sowing over that of March 18 was one- 
fourth. 

In all probability the reduced rust infection in the late-sown slash pine 
may be accounted for by two factors: sporidial production and unfavorable 
climatic conditions. In the first instance late-sown slash pine may and 
frequently does miss the pre-peak and part of the peak period of sporidial 
production because of late germination. Undetermined fungi are found 
throughout the telia as they grow older ; it is suspected that they are parasitic 
and are instrumental in shortening the period of sporidial production. 
Higher temperature and reduced humidity probably inhibit infection as the 
season advances. 


5 See footnote 2. 
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The value of reduction in number of cankered seedlings in the April 3 
and 15 sowing in the protected compartment was more than offset by mid- 
summer losses attributed to Sclerotium bataticola Taub. A mortality count 
made on August 16 revealed a loss of 3 per cent for March 18 sowing, 13 per 
cent for April 3, and 15 per cent for April 15. Losses such as these and diffi- 
culty in growing plantable seedlings do not encourage late sowing as a means 
of controlling rust infection. However, sowing at as late a date as thrifty, 
plantable seedlings can be grown is preferable to early sowing in those nur- 
series subject to recurrent losses from rust infection. 


LOBLOLLY AND LONGLEAF PINE 

Because of the interest in relative resistance to infection of slash and 
loblolly pine seedlings in the nursery, there are included in table 3 data on 
infection of these two species grown under comparable conditions. Three 
beds of slash pine in the protected compartment and several beds of lob- 
lolly pine in an adjacent compartment were sown on March 18 and grown 
under comparable conditions, with the exception that the loblolly pine was 
some 200-500 feet nearer to oaks than was the slash pine. Only 7.6 per cent 
of the loblolly pine seedlings were cankered, compared to 16.6 per cent of 
the slash pine in the protected compartment, and 11.8 per cent in an unpro- 
tected compartment. Similar cases of higher rust infection in slash than in 
loblolly pine have been observed in other nurseries. 

In vears of unusually abundant rust infection, considerable infeetion 
may be found in longleaf pine seedlings. Such a condition occurred in 1939 
where local spots were found in one nursery to have 10-20 per cent of the 
seedlings cankered, although the average infection was less than 5 per eent. 

The power-spray series for rust control on slash pine was duplicated on 
longleaf pine seedlings at the Ashe Nursery. In the few samples taken, no 
evident differences were observed between the sprayed and unsprayed beds. 


CHEMOTHERAPY 

The use of chemicals to control cereal rusts experimentally is_ briefly 
deseribed by Hart and Allison.° They report favorable results with certain 
chemicals of which the most effective were para- and ortho-toluenesulfonyl- 
amide. These two toluene compounds were tried in a small preliminary test 
on slash pine at the Ashe Nursery in the spring of 1940 in an attempt to 
control Cronartium fusiforme infection of slash pine seedlings. 

Two series of 4 « 4 ft. plots were established on April 26, one in slash pine 
beds, sown March 18, and the other sown April 15. The amount of para- 
and ortho-toluenesulfonylamide used ranged from 1 ¢. to 4g. per plot. The 
chemicals were mixed with sand to secure uniform surface distribution. On 
December 18, 1940, the seedlings were carefully examined for cankers; the 
results were inconclusive. 

The apparent ineffectiveness of both para- and ortho-toluenesulfonylamide 


6 Hart, Helen, and J. Lewis Allison. Toluene compounds to control plant disease, 
Phytopath. 29: 978-981. 1939. 
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may have been due to applying them too late. It seems most likely that the 
period of severe rust infection had passed by the last of April. Observations 
made in the spring of 1940 indicated that sporidial production had reached 
or passed its peak by the last week in April. As a control measure it would 
seem that the possibility of control would have been much greater had the 
seedlings absorbed the chemical before infection occurred. On the other 
hand, if there were a true chemotherapeutic effect, one might reasonably 
expect an inhibiting or, even, lethal effect on the parasite after infection 
had oceurred. 
SUMMARY 


Effective though not complete control of fusiform rust, Cronartium fusi- 
forme, was obtained in the nursery by spraying. Of three fungicides ap- 
plied, Bordeaux mixture, 8—-8—-100, appeared the most effective, Copper 
Hydro, slightly less effective, and dry lime-sulphur gave the least control. 

Both Santomerse S and an emulsion of raw linseed oil and liquid fish-oil 
soap gave good and slightly better results as spreaders than casein spreader. 

An oak-free zone, 1500 feet wide, failed to show perceptible reduction of 
rust infection in slash pine seedlings. 

Mid-April-sown slash pine showed only 2 as many fusiform-rust eankers 
as that sown a month earlier. 

Less fusiform-rust infection was found in loblolly than in slash pine sown 
on the same date and grown under comparable conditions. Longleaf pine 
seedlings proved still more resistant to infection. 

As a chemotherapeutic measure, neither para- nor ortho-toluenesulfony]- 
amide, applied to the soil surface at about the time of peak sporidial produe- 
tion, gave any reduction in number of cankered seedlings. 


GUAYULE EMERGENCY RUBBER PROJECT, 
SALINAS, CALIFORNIA. 

















THE CALORIFIC VALUE AND CHEMICAL COMPOSITION OF 
DECAYED CORDWOOD! 


M. T. HILBORN aNd F. H. STEINMETZ 


(Accepted for publication April 27, 1942) 


The chemically complex decay of wood by fungi causes a decrease in the 
calorific value and oven-dry weight of wood. That is, as decay progresses in 
a piece of wood, the oven-dry weight and amount of heat derived from the 
complete combustion of the total decaying material decrease. It should not 
be surprising, considering the specific differences in wood and fungi and 
the variations in environment, if different investigators find dissimilar rela- 
tionships between the change in calorific value and that in oven-dry weight. 
Lehmann and Scheible (7), in the case of pine wood inoculated with fungi 
and cultured for a period of 6 months, found that 6 of the 8 fungi employed 
caused losses in calorific value that were ereater than those in wood sub- 
stance. In wood rotted by the other 2 fungi, they found that the percentage 
losses in calorific value and the percentage losses in dry material were about 
the same. Vanin and Esupofft (9) observed that white rots lowered the 
calorific value per gram of oven-dried wood, while brown rots tended to 
raise it somewhat, conclusions which are not in agreement with the results 
of Lehmann and Scheible who found no such differential effect. Hilborn 
(5), in 3 kinds of wood stored under natural conditions and with numerous 
fungi present, found slower loss in calorific value than in wood substance. 
This indicated that during decay some components were removed that either 
detracted from, or at least did not contribute to, heat value. 

Under laboratory conditions in pure cultures, Scheffer (8) studied the 
effect of Polyporus versicolor (.) Fr. on the calorifie value of red-gum sap- 
wood and concluded that the calories remaining in the decaying wood were 
directly proportional to the amount of wood substance remaining. Hilborn 
(6) studied the effect of Fomes fomentarius (Fr.) Kickx upon the calorific 
value of white birch wood under laboratory conditions and likewise found 
that the loss in total calories was directly proportional to the loss in wood 
substance. 

Scheffer (8) and Hilborn (6) were the only two investigators who also 
made chemical analyses of the wood used in their calorific determinations. 
However, as neither found any progressive differences in the calories per 
eram of decaying wood, their data provided no basis for determining the 
relative influence of the various wood components upon heat value. In view 
of the differences found by Lehmann and Scheible, it is unfortunate that 
they did not make chemical determinations on their wood samples. 

Two questions arose. The first was whether differences in the ratio of 
calorie loss to weight loss may sometimes vary directly with differences in 

1 Credit is due the Coe Research Fund, University of Maine, for financial support on 
this project. 

45 








46 PHYTOPATHOLOGY [ Von. 33 


chemical composition; the second was concerned with the frequency of dif- 
ferences in chemical composition in which there were no differences in the 
ratio of calorie loss to weight loss in decayed wood samples. The samples 
used by Hilborn in another study (5) seemed to offer opportunity to study 
the question of the relative calorific value of the various wood components, 
since it was found that, as specific gravity decreased, the calories per gram 
of the oven-dried wood also decreased somewhat, indicating a change in 
chemical composition. 

In this experiment, which was begun in 1930, a cord of wood was used 
consisting of split and unsplit 4-foot lengths of three species, namely, red 
maple, paper birch, and beech. One half of this cord, consisting of approxi- 
mately equal numbers of split and unsplit lengths, was piled in the woods 
and the other half in an open field. In the spring, and again in the fall, 
from 1930 to 1933, inclusive, representative sticks (4 feet long) of split and 
unsplit pieces of each species were brought into the laboratory and used for 
all determinations. The method of preparing the samples for analysis is 
described by Hilborn (5). After the calorific values were determined in 
1934, duplicate portions of these samples were stored in paraffin-sealed glass 
vials for future use with the hope that at some time chemical analyses could 
be made. This became possible in 1940. 

In order to obtain sufficient material for analysis it was necessary to com- 
bine all the samples taken during any one vear. Thus the spring and fall 
samples of 1930, from both the woods and the open field, were combined to 
form the analyzed 1930 sample. Samples for 1931 and 1932 were derived 
in the same manner. Sufficient material for analysis was lacking in the 1933 
sample. These samples consisted of relatively large wood particles, which 
had to be reduced in size before a chemical analysis could be made. The 
material was reduced in a hammer mill and, in the main, following the pro- 
cedure of Scheffer (8), only that portion of each sample passing a 30-mesh 
sieve and held on a 100-mesh sieve was used for analysis. The methods of 
analysis used were those compiled by Bray (1). <All reported chemical 
determinations were made on this material. The material that passed 
through 100- and 200-mesh sieves, respectively, was removed and _ stored 
separately. 

The data derived by chemical analysis are presented in tables 1 to 3. 
It must be remembered that a variety of fungi was responsible for the decay 
in these samples. Fruiting bodies of several white-rot funei, Polyporus 
hirsutus (Wulf.) Fr., P. pargamenus Fr., Panus stipticus Bull., Stereum 
purpureum Pers., Thelophora sp., and Daldinia sp. were collected during 
the interval of 1930-34 from the wood in storage. No fruiting bodies of 
definite brown-rot fungi were found, although brown-rot fungi and white- 
rot fungi other than those identified may have been present. 

The data presented in tables 1 to 3 are partly in agreement with what is 
known about white rots in general. There was no pronounced increase in 


alkali solubility, such as characterizes the brown rots (2, 3,4). There was 
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TABLE 1.—Some effects of decay on the chemical composition of red maple wood 


Amount of component expressed as percentage of wood samples 
at different storage periods 


Wind of With percentage based upon With percentage based upon 


component Orie i <n — — 
eh, sound woot decayed sample 
j sample | Nov. Oct. Nov. Nov. Oct. Nov. 
1930 1931 1932 1930 1931 1932 
Cold water 
soluble 4.1 1.1 LZ LS 2.3 
Hot water 
soluble 5.6 2] 2.4 2.2 3.3 3.4 4.0 
Aleohol-benzene 
soluble 3.0 5.2 0.9 0.7 1.9 2 1.4 
Total 1% alkali 
soluble 21.6 10.7 12.8 10.4 16.7 18.1 19.2 
Cellulose 58.5 35.6 1.8 31.6 55.7 8.9 58.6 
Lignin 25.9 21.2 2 Laut 33.1 25.7 25.3 
Total pentosans 16.9 10.8 2 12.3 17.8 21.5 22.7 


Pentosans in ¢el 
lulose (cellu- 


lose basis) 11.9 12.5 13.0 12.3 12.5 13.0 12.3 
Pentosans in cel 
lulose (wood 
basis) 7.0 4.5 nay 3.9 7.0 (FY 7.2 
Pentosans not in 
cellulose 9.9 7.6 9.8 8.4 11.8 13.8 15.5 
a Derived from 3 columns at right. 
TABLE 2.—Some effects of decay on the chemical composition of beech wood 
Amount of component expressed as percentage of wood samples 
at different storage periods 
Kind of | With percentage based upon | With percentage based upon 
| + | original weight of oven-dry weight of oven-dry 
component | Orig- ; ; ' ip 2 : 
| “ie sound wood@ decayed sample 
| sample Nov. Oct. Nov. Novy. Oct. Nov. 
1930 1931 1932 1930 1931 | 1932 
: 
Cold water | 
soluble 2.3 0.5 1.1 0.6 0.8 ES 1.2 
Hot water | 
soluble | 32 1.9 2.7 1.5 2.9 2.9 3.0 
Alcohol-benzene | 
soluble | 33 0.2 0.3 0.5 0.3 0.3 1.1 
Total 1% alkali | 
soluble | 17.3 11.2 16.5 9.3 16.7 17.8 19.0 
Cellulose | 55.7 10.8 54.8 28.2 60.9 59.0 57.6 
Lignin | 23 14.5 23.1] 12.0 21.6 24.8 24.4 
Total pentosans | 16.6 17.3 23.9 13.6 25.8 25.7 27.7 
Pentosans in eel- | 
lulose (eellu- | 
lose basis) | 15.8 16.6 16.2 14.7 16.6 16.2 14.7 
Pentosans in ecel- | 
lulose (wood | 
basis ) 8.8 6.8 8.9 1.2 10.1 9.6 | 8.5 
Pentosans not in | 
cellulose | 7.8 10.5 15.0 9.4 15.7 16.1 19.2 
| i 
| a Derived from 3 columns at right. 
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Some effects of decay on the chemical composition of paper birch wood 


TABLE 3. 
Amount of component expressed as percentage of wood samples 
at different storage periods 


Kind of With percentage based upon | With percentage based upon 


component | Orie- a | —— oven = 
| inal soun¢ woods | ( ecay eC samp e 
sample Novy. Oct. Nov. Nov. | Oct. | Nov. 
| 1930 | 1931 1932 1930 | 1931 1932 
Cold water 
soluble | 21 0.9 | 1.8 2.4 La 2.8 4.8 
Hot water | 
soluble 3.3 a a ai] 3.9 3.6 4.6 8.0 
Aleohol-benzene 
soluble 2.2 0.9 | 1.2 20 iPr 1.8 4.0 
Total 1% alkali | 
soluble 21.9 11.0 15.2 io4 19.0 234 26.0 
Cellulose 62.0 34.8 38.1 28.9 60.0 59.5 58.9 
Lignin 29.5 12.2 14.1 10.2 21.1 21.9 20.9 
Total pentosans 20.8 15.6 18.2 14.2 26.8 28.4 28.9 


Pentosans in ¢éel- 
lulose (cellu- 
lose basis) | 13.9 15.3 18.8 16.3 15.3 18.8 16.3 

Pentosans in ¢el- 
lulose (wood 


basis ) | 8.6 te Tai 4.7 9,1 11.2 9.6 
Pentosans not in 
cellulose |} 12.2 9.1 11.0 9.5 15.7 iy er 19.3 


a Derived from 3 columns at right. 


indicated a preferential selection of the pentosans in cellulose, a character- 
istic of the brown rots. The principal sources of calories, cellulose and 
lignin, were depleted generally in direct proportion to the calorific value 
of the oven-dried wood, as is characteristic of some of the white rots. 

The chemical analysis did not explain the differences noted previously 
between loss in calorific value per gram of oven-dried wood and loss in wood 
substance, namely, slower loss in calorific value than in wood substance. 

A chance determination, based upon material that passed the 200-mesh 
sieve, yielded an increase in calories per gram. Because of this the writers 
made a complete series of determinations on the residues that were retained 
by the 100- and 200-mesh sieves, respectively. The data are presented in 
table 4, and indicate that particle-size resulting from mechanical screening 
influenced calorific value. In all samples the material that passed the 100- 
and 200-mesh sieves was progressively higher in calorific value than that re- 
tained and used for chemical analysis. As decay progressed in the samples, 
the calories per gram of oven-dried wood of these particles increased, in 
general. No appreciable differences were observed in the relative amounts 
of material which passed through the 100- and 200-mesh sieves in any of the 
samples, regardless of the amount of decay. Hilborn (5) concluded that the 
paper-birch wood had lost more heat value through decay than the other two 
species. This conclusion is apparently borne out by the data in table 4. 


However, contrary to the earlier results, here there was little or slight change 
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TA BLE 4.—Calorifie value of Screene d samples 


Increase in calories per oven- 


Calories per gram oven-dry dry gram of sieved samples 
Sample over analysis sample 
Analysis Passing 100-mesh Passing Passing 100-mesh | Passing 
sample but not 200-mesh | 200-mesh | but not 200-mesh | 200-mesh 
Red maple 
Original 4693 4742 4787 49 94 
1930 4381 4407 4436 26 55 
193] 4374 4839 4974 465 600 
1932 4245 4509 4637 266 394 
Beech 
Original 4925 5093 5112 168 187 
1930 472] 4782 4935 61 214 
1931 4301 $611 4923 310 622 
1932 429] 4518 4735 227 444 
| 
White birch | 
Original 4630 472] 4936 91 306 
1930 4372 4402 4583 30 211 
1931] 4322 4523 4711 201 | 389 
1932 4263 5054 5233 791 970 


in calories per gram of oven-dried wood as decay progressed. There was a 
consistent loss in calories as decay progressed in the samples used for the 
chemical analysis, but the total loss after 3 years’ decay is rather small. 
The material of smaller particle size showed a heterogeneity with no con- 
sistent trend in calorific value as decay progressed. 


SUMMARY 


The effeet of decay on chemical composition and calorific value was 
measured in cordwood of three species, red maple, paper bireh, and beech. 
As causes of decay, several white-rot but no brown-rot fungi were known to 
be present. Although determinations of the calories per gram had shown 
that the loss in calorific value was slower than the loss in wood substance, 
indicating a change in chemical composition during decay, chemical analysis 
failed to demonstrate a correlation between reduction in calorific value and 
reduction in the amount of any chemical component. 

In these chemical analyses two characteristics of the white rots were 
found, (1) no correlation between alkali solubility and the loss of any other 
component, and (2) a depletion of both cellulose and lignin proportional 
to the loss of wood substance. In addition one characteristic of the brown 
rots was found—the preferential selection of the pentosans in cellulose. 

Particle size resulting from mechanical screening in the reduced sample 
was observed to influence calorific value. Very small particles were higher 
in calorific value. 


AGRICULTURAL EXPERIMENT STATION OF THE UNIVERSITY OF MAINE, 
AND THE COLLEGE OF AGRICULTURE, ORONO, MAINE. 
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THE EFFECT OF COTTON SEED DUSTING ON EMERGENCE OF 
SEEDLINGS IN SOIL INFESTED WITH 
RHIZOCTONIA? 


W. WINFIELD Ray 
(Accepted for publication May 25, 1942) 


From the many tests conducted by various investigators working under 
the auspices of the Cotton Disease Council it has been definitely established 
that cotton-seedling infections caused by seed-borne organisms can be con- 
trolled effectively by seed treatment with either 2 per cent Ceresan (ethyl 
mereury chloride) or New Improved Ceresan (5 per cent ethyl mercury 
phosphate). Among the several organisms effectively controlled by the Cere- 
san treatment, is Glomerella gossypii (South.) Edg., which, according to 
Weindling et al. (8), is responsible for the greatest amount of cotton-seedling 
loss of all the seed-borne organisms. 

It has been observed that seedlings produced from treated seed frequently 
are attacked, before or after emergence, by various soil-inhabiting fungi. In 
many instances the organism associated with such attacks is Rhizoctonia 
solani Kiithn (Corticitum vagum B. and C.). Some investigators have sug- 
vested that Rhizoctonia might be controlled, at least partly, by seed treat- 
ment. Lehman (2) demonstrated that the germination of Ceresan-treated 
seed, planted in Rhizoctonia-infested soil, was significantly greater than that 
of the nondusted seed. But he also observed that plants from dusted seed 
did not survive post-emergence damping-off to a significantly greater degree 
than did those from nondusted seed. 

The seedling surveys of Miller (3) and Miller and Weindling (4, 5, 6) 
and those of Ray and McLaughlin (7) have demonstrated that the anthrae- 
nose pathogen, Glomerella gossypu, is of little consequence as a cotton-seed- 
ling pathogen in Oklahoma. Next to some of the species of Fusarium, 
notably F. moniliforme Sheld., Rhizoctonia solani is the organism most fre- 
quently isolated from diseased seedlings. As pointed out by Ray and Me- 
Laughlin (7), Rhizoctonia, because of its ubiquity and marked pathogenicity, 
is considered the most important cause of seedling disease in Oklahoma. 

The real importance of Rhizoctonia may not be revealed in the actual 
percentage of isolations from diseased seedlings under all conditions. Ex- 
periments in our greenhouse and those made by Lehman (2) have demon- 
strated that seedlings cannot be protected against infection by Rhizoctonia 
by either 2 per cent Ceresan or New Improved Ceresan. The writer has 
observed that treated seed planted in soil heavily infested with Rhizoctonia 
often do not emerge at all; and, so, on this basis the long skips in rows com- 
monly seen in cotton fields conceivably may be due largely to a high inoculum 
potential of Rhizoctonia in the soil. 

1 Published with the approval of the Director of the Oklahoma Agricultural Experi- 
ment Station. 
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The purpose of the investigations here described was to determine under 
controlled conditions, insofar as possible, the effectiveness of seed treatment 
with several fungicidal dusts in the control of pre- and post-emergence 
damping-off of cotton seedlings by Rhizoctonia. 


MATERIALS AND METHODS 


The experiments were conducted in the greenhouse where the tempera- 
ture was maintained between 80° and 100° F-. The soil, consisting of 2 parts 
loam, 1 part sand, and 1 part sewer sludge, had been steam-sterilized about 
1 month before it was placed in clean flats and treated with a concentrated 
formaldehyde solution, as suggested by Guterman and Massey (1) for the 
control of damping-off. The organism employed in these experiments was 
isolated from a cotton seedling, and was selected because of its high degree 
of pathogenicity as determined by infection tests. The fungus was grown 
10 days in flasks on a steam-sterilized bran medium, consisting of 1 part bran 
and 1.2 parts of a 1 per cent dextrose solution (by weight). One week after 
the soil received the formaldehyde treatment, 75 @. of the bran culture was 
stirred into each flat of soil (about 1 part of the bran culture to 55 parts of 
soil by volume). The soil-inoculum mixture was then kept moist for 7 days 
prior to the planting of the seed. 

Deltapine-12 cotton seed from the 1940 crop in Mississippi was delinted 
in concentrated sulphuric acid, and only the heavy seed derived from the 
flotation-gravity process was used. Such seed has been shown by numerous 
tests in the laboratory and greenhouse to germinate 98-100 per cent. Each 
flat was planted with 160 treated seeds in 8 rows, while the third row from 
each end of the flat was planted with 20 nondusted seeds. Usually, each 
experiment consisted of 4 flats and 4 lots of seed each treated with a given 
chemical dust. The different lots of seed were rotated so that each lot pro- 
duced a crop of seedlings successively in each of the 4 flats, thus resulting 
in 4 replications in each experiment. All dusts were applied to the seed at 
the rate of 3 @. of dust per ke. of seed, except Spergonex, which was applied 
at double that rate. 

Counts were made of the total number of seedlings emerged and those 
that survived post-emergence damping-off for one week thereafter. The 
results obtained in each experiment were analyzed statistically by the analy- 
sis-of-variance method. 

RESULTS 

In all, 7 sets of experiments were made and the results of each were 
analyzed statistically. The data obtained for total emergence of all seed- 
lines, regardless of the fact that many of those included in the counts later 
died, are presented in table 1. The underscored numbers indicate statistical 
significance at 1 per cent over the untreated checks in each experiment. 
Except for one experiment, in which red copper oxide was statistically 


superior to the check, the only chemicals giving emergences consistently 
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superior to the checks were New Improved Ceresan (5 per cent ethyl mereury 
phosphate), Spergon (tetrachloro-para-benzoquinone), DuBay 740—A (5 per 
cent ethyl mercury borate), DuBay 1155-HH (5 per cent ethyl mereury 
iodide) and DuBay 1228-R (methyl mereury naphthol sulfamide). <Al- 
though Spergon-treated seed gave higher emergence counts than Ceresan- 
treated seed in every case where both were used in the same experiment, no 
significant difference existed between them. Since the various experiments 
were conducted on different dates, the average percentage of germination for 


TABLE 1.—Average percentage of emergence of treated and untreated cotton seed in 
soil infested with Rhizoctoniaa 


Number of experiment 
Seed protectant st 
7 Aver. 


1 2 3 ‘} eae | 7 
| 
Cheek 22.0 | 11.5 | 5.7 | 54 | 24.0 | 245 | 10.0 | 17.1 
New Improved Ceresan 500 86.0 | 68.5 65.7 85.0 | 57.6 68.8 
Spergon SSO 83.4 69.0 | 757 60.1 74.8 
DuBay 1155-HH 73.0 73.0 
DuBay 740—A 74.0 | 74.0 
DuBay 1228-R 44.0 58.0 | | 48.4 50.1 
Spergonex 19.0 | 23.0 | 21.0 
U. S. Rubber 335 8.0 | | | 79 8.0 
Sanoseed A 25.0 18.0 | 21.0 
Cyanamid 154—-6-B 18.0 | 13.0 | 14.6 | 15.2 
Red copper oxide 48.3 37.0 | | 42.6 
Yellow copper oxide 29.2 | | 29.2 
Vasco 4 30.0 30.0 
U.S. Rubber 601 26.4 | 26.4 


a Kach figure based on 4 replications; numbers in italic are highly significant statis 
tieally. 
seed treated with any particular chemical in one experiment might not be 
indicative of the true value of the treatment when compared with average 
percentage of germination for the same chemical in another experiment. In 


TABLE 2.—Emergence ratio of treated to untreated cotton seed in soil infested with 
Rhizoectoniaa 


Number of experiment 
Seed protectant 


1| 2] 38 { 5 6 7 | Aver 
Cheek 1.0 | 1.0 1.0 1.0 | 10 | 10 | 1.0 1.0 
New Improved Ceresan coat (tae 11.9 12.3 3.4 5.7 7.1 
Spergon | 7.5 14.5 12.7 2.9 6.0 8.7 
DuBay 1155-HH | 6.2 6.2 
DuBay 740-A | 6.3 6.3 
DuBay 1228—-R | 8.1] 2.3 4.8 5.1 
Spergonex | 1.6 0.9 1.2 
U.S. Rubber 335 1.4 0.7 ee 
Sanoseed A | 2.1 0.7 1.4 
Cyanamid 154—-6-B V5 2.2 0.5 1.4 
Red copper oxide 2.1 1.5 1.8 
Yellow copper oxide La 1.3 
Vaseo 4 1.3 1.3 
U. S. Rubber 601 | 1.0 1.0 


| 


a Each figure based on 4 replications. 
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table 2, therefore, are presented the ratios between the percentage of germi- 
nation of the check and each of the chemicals used in all experiments. In 
each case the emergence of the check is taken as 1. 

The average number of plants still surviving and free from infection, 
1 week after emergence, in 5 of the experiments, is tabulated in table 3. 
In no instance, in any of the experiments, was the survival of the seedlings 
from treated seed significantly greater than that from the nontreated. These 
results are in accord with those of Lehman (2). 


TABLE 3.—Average number of emerged plants surviving damping-off by Rhizoe- 
tonia on the basis of 4 replications of 16U seeds cach 


Number of experiment 
Seed protectant 


3 | , | 5 | 6 | 7 
re a 

Check 0.0 O15 | +.0 2.2 4.5 
New Improved Ceresan 10.0 | 7.0 | 15.0 | | 5.5 
Spergon eo | | LO | 4.0 | 5.6 
DuBay 1128-R 2 7.0 | 3.5 
Spergonex | 2.9 
U.S. Rubber 335 | LO | | 0.5 
Sanoseed A 15 | 
Cyanamid 154-6—-B 0.8 0.7 
Red copper oxide 12 } 
U.S. Rubber 601 | woe 


DISCUSSION 


Certain chemicals, such as DuBay 740—-A and DuBay 1155-HH, although 
showing promise as seed protectants in the regional field tests? and in our 
vreenhouse experiments, are not generally available to the public because of 
manufacturing difficulties. These two fungicides, therefore, were not thor- 
oughly tested. DuBay 1228-R has given stands significantly better than 
those from the nontreated seed in both these and above-mentioned field tests. 
It is not now manufactured in quantities. American Cyanamid 154-6—-B 
(an organic mercury dust) has shown exceptional promise as a seed pro- 
tectant in Arndt’s regional tests, but in our Rhizoctonia tests, emergence was 
not significantly better than that from the nontreaed seed. Sanoseed A 
(ethanol mercury chloride) has not been effective against attacks by Rhizoc- 
tonia in these experiments, whereas, in Arndt’s regional field tests it has 
viven somewhat erratic results. 

The United States Rubber Company’s product, Spergon, has in every 
experiment given emergence counts highly significant over those of the check, 
and it compares favorably with New Improved Ceresan as a seed protectant. 
Spergonex, No. 335, and No. 601, all organic compounds lacking heavy 
metals, and manufactured by the United States Rubber Company, gave 
emergences that were not statistically significant over those of the nontreated 


seed. In the regional tests, Spergonex has proved more effective than the 


2 Arndt, ©. H. A summary of six years of experimental studies of cotton seed treat- 
ment by the Cotton Seedling Committee. Mimeographed report issued at the meetings of 
the American Association for the Advancement of Science in Dallas, Texas, in 1941, 
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other 3 products of the United States Rubber Company, and it has compared 
favorably with New Improved Ceresan. It proved but slightly more effee- 
tive than Spergon, according to Arndt.2. The cuprous oxides (red and vyel- 
low) and Vasco 4 (zine oxide) did not prove effective against Rhizoctonia 
in these tests. 


SUMMARY 


Cotton seed, treated with various fungicidal dusts, and nontreated seed 
were planted in soil abundantly infested with Rhizoctonia solani. Emer- 
gence counts made in 7 experiments and survival counts made in 5 were 
analyzed statistically. 

The chemicals regularly giving emergences significantly greater than 
those of the nontreated were New Improved Ceresan (ethyl mereury phos- 
phate), DuBay 1155-HH (ethyl mereury iodide), DuBay 740—A (ethyl mer- 
cury borate), DuBay 1228—-R (methyl mercury naphthol sulfamide) and 
Spergon (tetrachloro-para-benzoquinone ). 

Although certain chemicals used in seed treatment significantly increased 
the emergence above that of the nontreated seed, the differences in subse- 
quent survival of plants from treated and nontreated seed were not statis- 
tically significant. 

The results of these experiments indicate that seed treatment is not an 
effective means of controlling post-emergence damping-off of cotton seedlings 


by Rhizoctonia when the soil is heavily infested with this fungus. 


DEPARTMENT OF BOTANY AND PLANT PATHOLOGY, 
OKLAHOMA AGRICULTURAL EXPERIMENT STATION, 
STILLWATER, OKLAHOMA, 
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SULPHUR AND COPPER SPRAYS IN RELATION TO APPLE-TREE 
GROWTH AND YIELD! 


H. W. THURSTON, JR. AND H.N. WORTELEY 
(Accepted for publication May 5, 1942) 


Lime sulphur-lead aresenate sprays, as applied to apples, have long been 
recognized as causing various types of foliage injury in varying degree, 
depending upon season, variety, strength of spraying solution, region under 
consideration, ete. In spite of such injurious effects, lime sulphur is still 
the standard early-season fungicide wherever scab is a major problem. The 
possible cumulative effect of lime sulphur on tree growth and yield over a 
period of years presents a somewhat different problem. Folsom,? in 1933, 
reviewed the published evidence up to that date, and came to the conclusion 
that in spite of a strong belief in the importance of spray injury in affecting 
vield and growth ‘‘there is still not much evidence altogether of an accurate 
nature.’’? Folsom’s further conclusions from his own experiments in Maine 
were that ‘‘in general, the tendency was for unmodified lime sulphur to 
increase vield more than to decrease it, and to have no effect upon tree 
erowth.’? And further, ‘‘that the effect of lime sulphur spray injury upon 
erowth and yield may be much less than is commonly presumed.’’ 

A further report by Folsom* in 1939 indicates a 50 per cent reduction in 
vield of MeIntosh produced by lime sulphur as compared to sulphur spray 
or dust, over the period 1933 to 1938 inclusive, with but little difference in 
tree growth. 

Christopher* recently has reported better tree growth for voung trees 
sprayed with lime sulphur 1-100 and trees receiving sulphur dust than for 
trees receiving lime sulphur 1-50. He does not report on tree measure- 
ments at the start of his experiment and made only one set of measurements, 
which seem inconclusive. 

The experiments here recorded were conducted on young Stayman trees. 
These trees were set in 1929 in two blocks of 54 trees each, the blocks being 
part of a larger orchard and separated by several rows of MeIntosh trees of 
the same age. During the first 5 years of their growth these trees were not 
sprayed, except for a single uniform application of lead arsenate each year 
to keep down damage from leaf-eating insects. In 1934 the trees all received 
a single application of sulphur and lead arsenate at petal fall. In 1935, 2 
uniform applications were made, at pink and petal fall. In 1936, 6 trees in 
each block were set apart to serve as checks. Of the remaining trees, half 
were sprayed with a standard lime sulphur-lead arsenate schedule and half 

1 Authorized for publication on May 1, 1942, as Paper No. 1099 in the Journal series 
of the Pennsylvania Agricultural Experiment Station. Contribution from the Department 
of Botany No. 133. 

2 Folsom, D. Apple spraying and dusting experiments—1928—1932—in relation to 
scab, yield and tree growth. Maine Agr. Exp. Sta. Bull. 368. 1933. 

3 Folsom, D. Yield reduction by lime sulphur on apple trees. (Abstract) Phytopath. 
39: 6. 1939. 


4Christopher, E. P. Influence of sulphur sprays on trunk diameter of young apple 
trees. Proe. Amer. Soc. Hort. Sci. 39: 8-10. 1941. 
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with copper phosphate-lime bentonite-lead arsenate mixture (4-8-4-3-100). 
This program has been continued through 1941, except that in 1940 and 1941 
copper zeolite (‘‘ZO’’) was substituted for the copper phosphate. Trunk 
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FIGURE 1. 
circumferences of all trees have been recorded, beginning with 1934, result- 
ing in a reeord for 2 years during which the trees were sprayed uniformly 
and for 6 vears during which a spraying differential of lime sulphur vs. 
copper vs. check was maintained. 
For the first 4 vears of the differential spraying treatment (1936-1939) 
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records were kept of the numbers of growing points (buds) and numbers 
of flower clusters, produced on 3 selected branches from each tree. It was 
thus hoped to discover any injurious or retarding effect that the sprays 
might have at a date somewhat earlier than could be expected from trunk 
circumference measurements. While these data are not presented in detail 
here, it is perhaps sufficient to state that no significant differences appeared 
during the 4-year period. The yield data, as presented in figure 2, serve to 
bear out this point. 

It was considered of interest to determine whether or not the spray was 
influential in reducing leaf area. Accordingly, random 100-leaf samples 
from each of 5 trees in each treatment were collected and their areas deter- 
mined photoelectrically. The leaves were collected only from terminals 
after discarding the 3 oldest and the 3 voungest leaves, so as to retain for 
measurement only leaves of approximately equal age and like position on the 
tree. The average areas per leaf in 1936 were 4.80 sq. in. for the check 
trees, 4.91 sq. in. for the copper-sprayed trees, and 4.83 sq. in. for the sul- 
phur-sprayed trees. In 1937 the averages, in square inches, were, respec- 
tively, 5.83 (checks), 5.32 (copper), and 5.34 (sulphur). These figures indi- 
cate a significant difference between seasons, but not between treatments in 
either season. No leaf-area determinations were made after 1937. 

In 1936 some determinations of chlorophyll content were made on leaf 
samples selected as described above. Chlorophyll determinations in mg. per 
square inch of leaf on July 15 were as follows: unsprayed, 0.578; copper- 
sprayed, 0.601; lime-sulphur-sprayed, 0.641. On September 8, the same 
vear the checks showed 0.431; copper, 0.410 and sulphur 0.480. 

Figure 1 is a graph showing the average trunk circumferences of the 
trees in each of the 3 lots over the 8-vear period. It does not show any 
pronounced differences, but might be taken to indicate that spraying with 
either sulphur or copper has resulted in slowing down the average tree 
erowth during the last 4 vears in comparison with the unspraved check trees. 

Figure 2 represents the same data plotted to show the average annual 
increment in trunk circumference rather than the cumulative increase. Fig- 
ure 2 also shows the average bushel vield per tree. It may be noted that 
prior to 1937 the trees were growing rapidly, having made in 1936 an aver- 
age increase in circumference of over 2.25 inches per tree. In 1937 they 
bore their first crop of fruit. This crop, while small, was associated with 
and appears to have been the cause of the smaller increment in trunk eir- 
cumference recorded for that vear. In 1938 a heavy freeze in May ruined 
what promised to be a good crop of fruit. Since the trees did not bear, they 
were apparently able to make a greater increase in trunk circumference in 
1938 than in 1937. In 1939 and 1940 these voung trees bore a satisfactory 
crop for their age, but made correspondingly smaller increases in trunk c¢ir- 
cumference (Fig. 2). Finally, in 1941, a freeze during the blossoming 
period again caused a total crop failure, and the rate of tree growth, as 


measured by circumference, again showed a compensating inerease. Varia- 
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tions in rate and amount of tree growth must necessarily be a reflection of 
the sum of many factors, but it is believed that these figures show a relation- 
ship between the crop of fruit and the amount of growth sufficiently definite 


RELATION BETWEEN GROWTH AND YIELD 
5, VARIETY STAYMAN STATE COLLEGE, PA. 
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FIGURE 2. 


to indicate that the size of the crop must be one of the important factors in 
determining increase in trunk circumference. 

Figure 2 offers a plausible explanation of the tendency indicated in fig- 
ure 1, where the unsprayed check trees seem to be growing somewhat faster 
than either lot of sprayed trees. It is believed that this tendency is not 
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attributable to injury by the spray but is to be correlated instead with the 
small crop the check trees were able to mature. 

In explanation of the small crop produced by the check trees, it should be 
recorded that in 1937, the first year of bearing, the apples on the checks were 
100 per cent seabby, and in 1939 and 1940 only slightly less so. In other 
words, spraying has served to hold the crop on the trees to maturity, while 
on the unsprayed trees scab has caused many of the apples to drop off early 
in the season. This loss of crop is reflected in the inereased growth of the 
unsprayed trees. While there are recognized a great many possible reasons 
why trees may fail to bear profitable crops or fail to grow in an acceptable 
manner, we have not been able to demonstrate that spraying is one of them. 


THE PENNSYLVANIA STATE COLLEGE, 
STATE COLLEGE, PENNSYLVANIA. 














PATHOGENESIS OF DITYLENCHUS DIPSACI IN SEEDLINGS OF 
ALLIUM CEPA 


A. G@. NEWHALL! 


(Accepted for publication April 15, 1942) 
PURPOSE AND METHOD 


In a former paper by Newhall and Chitwood (10) the speed with which 
young onion seedlings become infected with Ditylenchus dipsaci from the 
soil was indicated by the finding of over 50 nematodes in the tissue of 1 
seedling 3 weeks after sowing the seed. This has led to a further study of 
the penetration and tissue preference of this pathogen in young seedlings of 
Yellow Globe onion. 

Home-grown, disease-free seed was sown in 4-in. pots of steamed muck in 
the greenhouse; and a suspension of Ditylenchus dipsaci from chopped, in- 
fected onion bulbs containing eggs, larvae and adults, was poured over the 
top. A constant moisture supply was then maintained for 48 hours by 
means of a fine mist spray. By the fourth day seeds had begun to germinate 
in spite of the excessive moisture. Several sprouting seeds were removed, 
killed in hot 5 per cent formaldehyde solution, and prepared for sectioning 
by the paraffin method. At this time the sprouts ranged up to 4 mm. in 
leneth. Thirty-six hours later a second collection was similarly treated, 
when many sprouts were 8 mm. in length. <A third, a fourth and a fifth col- 
lection were all prepared at 2-day intervals thereafter. The mist spray was 
operated intermittently during this time to keep the soil moist and favor 
nematode activity. Many seedlings were 2 or 3 mm. above ground at the 
time of the fifth collection. 

Sections from 10 to 20 y thick were cut and stained in Delafield’s aqueous 
haematoxylin. Fast green in absolute alcohol, aleoholic erythrosin in clove 
oil, and Bismark brown also were used. The first 3 were the most satis- 
factory. Sections of the seed failed to adhere to the slides well with the 
aqueous haematoxylin, though sprouts gave no trouble and seeds adhered 
well with the alcoholic stains. No difficulty was experienced in cutting 
through the tough seedeoat in 54° paraffin. 


OBVIOUS TISSUE PREFERENCE OF THIS NEMATODE 


Analysis of the many sections revealed several interesting points. Per- 
haps the most obvious was the almost universal confinement of the attacks 
to cortical or parenchyma tissue, once the epidermis had been penetrated. 
Fieure 1, A, is a diagrammatic longitudinal section of a germinating onion 
seed about 6 days after sowing, which gives a composite view of many of the 
places where nematodes were found. It will be noted they oceurred from 
a point close to the root cap of the hypocotyl (a), to several points within the 

1The author acknowledges helpful suggestions from Dr. B. G. Chitwood, U. S. De- 
partment of Agriculture, Division of Nematology. 
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Fic. 1. A. Composite diagrammatic long section through 6-day-old seedling showing 
places where nemas were found from root tip (a) to within the seed (f). B. Diagrammatic 
section through seed in early germination to show nemas in soft parenchyma tissue near 
hilum. cot, cotyledon; pe, procambial strand; p, parenchyma; h, hilum; e, endosperm. 
©. Photomicrograph of section through cotyledon at point ein A. 85. a, probable point 
of entrance of single nema shown above. b, cell recently punctured. Note only slightly 
damaged endodermal layer of cells protecting central procambium while cortex is heavily 
invaded. (Stained in aqueous haematoxylin.) 
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germinating seed (f). In all cases they were found only in cortical or 
S 4 bl > A 
parenchyma tissue. They seemed to be stopped by endodermis surrounding 
the provascular strand. This is evident also in figure 2, A. 
Even in the seed itself their activity was confined to parenchyma tissue. 














Fig. 2. A. Section through seed, 10 days after germination, at point marked pe in 
figure 1, B, showing nemas destroying cortex but leaving endoderm surrounding procam- 
bium unharmed. B. Nema in eavity of cortex close to primary leaf bud 10 days after 
germination. C. Nemas in cortex of cotyledon 8 days old. (All x 85; stained in alcoholic 
erythrosin in clove oil.) 

The first collection, made 4 days after sowing, when the sprout was but 2 mm. 
long, revealed nematodes in two places within the seed. One was in the thin- 
walled parenchyma just beneath the hilum, through which they perhaps had 
gained entrance. Their presence here is of interest as indicating how seed 
transmission, once reported by Ritzema Bos (12), could take place under 
favorable conditions for migration of larvae up through the parenchyma of 
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the pedicel prior to seed maturation (Fig. 1, B). The other place in the 
seed where they were found was within the hypocotyl just before it emerged, 
as shown in figure 2, A, a section through a germinating seed in the same 
plane as figure 1, B. At a very early stage in the germination of onion seed 
there is a well defined single provascular strand. Sometimes, fairly well 
developed vascular elements can be observed in it. In this section the nema- 
todes can be seen to have broken down the parenchyma tissue on both sides 
of the procambium, encircling it but in a conspicuous manner avoiding the 
endodermal layer protecting it. The observation suggests that some seec- 
ondary wall thickening may take place in the endodermis, even while elonga- 
tion of the cotyledon occurs. The complete destruction of the parenchyma 
tissue by the nematode here, as elsewhere in these seedlings, is in striking 
contrast to their life in the intercellular spaces of the mature onion bulb, and 
similar mature host tissues such as narcissus bulbs, where they are rarely 
found within the cells. 

One bit of evidence was found that might be assumed to support the 
theory of secretory action of this nematode on the middle lamella. It is 
shown in the upper part of figure 1, C, a longitudinal section through the 
knee of a cotyledon 12 days after germination began. Here an individual 
may be seen to have forced its head between parenchyma cells for a con- 
siderable distance. How much of the resultant separation of the cells is 
purely mechanical and how much of it has been aided by dissolution of the 
middle lamella, if there is one at this stage, is not revealed. Mechanical 
force probably could produce the observed splitting. At the point marked 
(b) there is evidence of this nematode having broken into the third eell. 
Further back at the point (a) may be seen the probable point of entrance 
through a number of definitely ruptured cells. 

It is interesting that Godfrey (4), in a study of the relation of Tylenchus 
brachyurus to the root tissue of the pineapple, found that this pathogen also 
was definitely limited by lignified cells, that, after penetration, all spread was 
subepidermal, and that even a slight degree of epidermal hardening in- 
hibited primary penetration. Newhall and Chitwood (10) found that 
mature bulbs of Allium cepa were not penetrated in a month by Ditylenchus 
dipsaci in a drop of water unless the skin was first punctured. Laidlaw and 
Price (6) likewise state that very little infection takes place if healthy onion 
seedlings (age not given) are transplanted into nematode-infested soil with- 
out injuring the epidermis. 


STOMATAL ENTRANCE NOT COMMON 


The part played by stomata as portals of entry has received little atten- 
tion since the announement of its occurrence in Vicia faba by Debray and 
Maupas (3) and the work on potato by Quanjer (11) in 1927. The finding 
by the writer of invaded areas in the hypocoty] close to the root cap, where 
stomates, according to Hoffman (5), are not found, indieates that these 
portals may not be necessary in the case of onion seedlings (Fig. 1, A, a). 
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It is true that well formed stomata can be found in the epidermis of the 
cotyledon soon after germination of the seed begins, but these are closed. 
As a further test of the role of stomates nematodes were placed in drops of 
water in Van Tieghem cells on leaves of 10 5-week-old onion plants grown 
from bulbs. In some cases the epidermis was slightly injured, in others not. 
In some of the cells cotton or sand was introduced to give the nematodes 
something to push against. Too much reliance should not be placed on the 
results of these tests, since they were not repeated, but infection resulted 
only on the 4 plants the epidermis of which was injured. It is believed that 
if stomatal penetration of Allium cepa by Ditylenchus dipsaci oceurs at all 
it is the exception rather than the rule, and that in the case of very young 
tissue stomates are probably unnecessary as portals of entry. 


RELATION OF AGE OF ONION SEEDLINGS TO SUSCEPTIBITATY 

If stomates are not important, if the cuticularizing of the epidermis is, 
and if this takes place soon after germination of the seed, it follows that 
onions should become more resistant as the seedlings grow older. Acecord- 
ingly, in the following experiment 3 replicate plantings of 100 seeds of 
Yellow Globe onion were sown every 5 days in loam soil until 5 plantings had 
been made. Ten days after the last sowing, when the oldest were 30 days of 
age, all were inoculated by pouring over the rows a measured volume of a 
water suspension of Ditylenchus dipsaci obtained by crushing heavily in- 
fested onion bulbs. This inoculum contained all stages in the life of the 
nematode, including many eggs. Heavy infection (over 80 per cent) took 
place on the 10-day-old seedlings, 18 per cent on those 15 days old, while less 
than 7 per cent and 4 per cent occurred on the 25- and 30-day-old plants, 
respectively. This experiment was repeated, using muck soil, with sub- 
stantially similar results. These are presented in table 1 where the mean 
numbers of healthy seedlings are considered as an inverse measure of the 
infective capacity of the nematode. Infected seedlings were counted but not 
frequently enough to keep up with their death and disappearance. From a 
glance at the data obtained on the 38th day it appears that many of the older 
plants were late in showing distinct symptoms. Even so it remains evident 
that a marked reduction in susceptibility seems to occur in seedlings between 
the 10th and 20th days. This trend is in the opposite direction from that 
to be expected if stomates functioned as the chief portals of entry, because 
they would have been getting larger during this time. 

These results check closely with field observations. Much greater losses 
are believed to occur if seed is sown on infested areas than if sets are planted. 
Sets are by no means immune however, perhaps no more so than 30-day-old 
seedlings. In the field there is opportunity for nematodes to be spattered 
up into the crotches between the new leaves, where they would come in 
contact with tender young epidermal tissue. In seasons lacking rainfall, 
losses are much reduced. 


The results of these 2 experiments tend to support Anderson’s (1) sug- 
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gestion that very early in the life of Allium cepa the epidermis undergoes a 
hardening process that progressively fortifies it against penetration by the 
smut fungus, Urocystis cepulae. Dr. Arzberger, according to Steiner (13) 
found evidence which led him to believe that the Iron and Brabham varieties 
of cowpea owe their resistance to the root-knot nematode to the fact that 
their roots are better guarded by protective tissue than susceptible varieties. 
The layer of cork cells is better developed and has more suberized walls, and, 
in general, the mechanical tissue is more uniformly distributed through the 
cortex in the resistant varieties. The more recent work of Barrons (2), to 
be sure, throws doubt on the importance of mechanical resistance to 
Heterodera marion? in seedlings of certain beans and cowpeas, since he was 
able to find as many nematodes in the root tips of the resistant as those of 
susceptible strains. No such search was undertaken in the present study, 
though, admittedly, it might have been revealing. 


DISCUSSION 

Swelling of invaded tissue has been considered a prominent character- 
istic of onion bloat on seedlings, as pictured by Newhall and Chitwood (10), 
but in these studies on paraffin sections of very young seedlings, up to 12 
days of age, this symptom was not prominent. Neither was there much evi- 
dence of swelling of individual cells or of discoloration in advance of the 
pathogen, as noted by Quanjer (11) in the shoots of potatoes. There was 
very little time for secondary organisms to affect the picture, and no evi- 
dence of their action could be found. One is tempted to ask whether this 
fact could be responsible for the paucity of evidence indicating dissolution 
of the middle lamella. Evidence of such dissolution admittedly may have 
been obscured by the processing that preceeded the microscopical examination 
of the sections. 

One prominent histologic symptom seen in figure 2 was the large number 
of host cells in the vicinity of the heads of the nematodes that have lost all 
or a portion of their contents. This may be significant in view of the recent 
observations on the feeding habits of living hollow-stvylet nematodes made by 
Linford, (8,9) and Linford and Olivera (7). The conclusion they reached 
was, contrary to the views formerly expressed by others, that Ditylenchus 
dipsaci, like a number of predacious, hollow-stylet nematodes, feeds on its 
host by puncturing the cells and sucking out their contents. The predacious 
forms, such as Ditylenchus intermedius and some of the Aphelenchoides, 
were observed to inject powerful digestive fluids into their prey, whieh 
paralyzed them quickly and reduced their body contents to a fluid. This was 
easily withdrawn through the narrow stylet by the pulsating action of the 
esophageal bulb. D. dipsaci also was observed by Linford to jab its stylet 
through the wall of a fungus and apparently to feed on the contents by this 
same action, suggesting that soil fungi might constitute the food of this plant 
pathogen in vears when normal plant hosts were lacking. The destruction 
of the parenchyma tissue observed in onion seedlings and pictured in the 
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accompanying illustrations is manifestly what would be expected from 
feeding activity of this kind. 

In conclusion, these studies indicate that Ditylenchus dipsaci does not 
feed on the cells of voung onion seedlings by dissolving the middle lamella, 
although it may possibly have such capacity. This nematode apparently 
feeds more often by the method described by Linford involving repeated 
piercing of the cell walls of the parenchyma and feeding on the cell contents 
until the cells are so weakened that they collapse under the pressure of the 
body activities of the pathogen. Migration is typically not between but 
more often right through the broken cells (Fig. 2). They have been found 
destroying the closely packed meristematic cells of the young leaf  pri- 
mordium and of the root tip. These lack intercellular spaces but doubtless 
have cell walls in a more or less fluid state, relatively easy to puncture. 


SUMMARY 


A study was made of paraffin sections of onion seedlings up to 12 days 
of age removed at 2-day intervals from soil, heavily infested with Ditylen- 
chus dipsaci. The nematode was found to penetrate the seed soon after 
germination commenced and to live for a short time in the parenchyma tissue 
beneath the hilum or in that of the cotyledon. 

Penetration of the cotyledon after its protrusion apparently could take 
place directly through the young epidermis at any point. Once within the 
sprout, migration occurred freely through the tender cortical tissue both 
longitudinally and radially but was definitely bounded by dermal layers 
even at early stages in germination. No evidence of penetration of the pro- 
vascular strand was observed. 

Svidence supporting the theory that this nematode migrates only between 
the cells by dissolving the middle lamella was meagre and not considered 
convincing. But evidence of destructive mechanical intracellular penetra- 
tion of parenchyma tissue was abundant. 

Further evidence is presented indicating that as seedlings reach the age 
of 3 weeks they become more resistant to attack by nematodes in the soil. 
It is suggested that this may be due to probable increased hardening of the 
epidermis. 
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PHYSIOLOGIC SPECIALIZATION IN CERCOSPORA ORYZAE 


2. GC. Ye BS 
(Accepted for publication April 10, 1942) 


While selecting strains of Blue Rose rice, resistant to Cercospora oryzae 
Miy., it was observed that inbred lines, ordinarily resistant to the fungus, 
were susceptible when inoculated with certain cultures. This indicated the 
existence of races of the fungus that differed in pathogenicity. It is the 
purpose of this paper to report data showing that physiologic races occur in 
Cercospora oryzae. <A brief abstract of these results have been published.’ 


MATERIALS AND METHODS 

Tissue isolates of the fungus were used in most cases for the inoculations. 
These were obtained by plating individual lesions from naturally infected 
leaves, surface-sterilized with a 1: 1000 corrosive sublimate solution in 50 
per cent ethyl alcohol. A few monoconidial cultures also were used. To 
obtain the inoculum, streaks were first made on bean-agar slants from cul- 
tures 3 to 6 days old. After incubating the slants for 4 to 6 days, sterile 
water was added and a spore suspension was secured by scraping the surface 
of the medium with a needle. This suspension was poured on bean agar 
plates and the excess removed. After 3 to 6 days water was added and the 
surface of the agar was brushed with a stiff camel-hair brush to loosen the 
spores. Five plates made approximately 1 pint of the spore suspension 
required for inoculation. 

Two apparently equally effective methods of inoculation were employed. 
(1) The plants were sprayed with the spore suspension, placed in a moist 
chamber for 24 to 48 hours, and then put in the open. (2) The plants were 
left in the open and were sprayed between sundown and dark. It was found 
that satisfactory infection could be obtained only in the late spring, summer, 
and early autumn. Satisfactory infection was not obtained if the plants 
were kept in the greenhouse following inoculation. 

The plants were grown in 2-gallon glazed earthenware crocks and were 
inoculated when approximately 12 inches high. Repeated inoculations have 
shown no apparent difference in reaction of seedlings and mature plants to 
the fungus. 

EXPERIMENTAL RESULTS 

In a preliminary inoculation experiment, 20 isolates of the fungus were 
tested on the rice varieties Fortuna, Blue Rose, Caloro, and Blue Rose 41. 
The host reactions were relatively clear-cut. On a plant susceptible to a 
culture, the spots appeared in 10 to 12 days and slowly enlarged until they 
were 7 to 10 mm. long. On a resistant plant the lesions usually did not 
appear before the 18th day, and remained quite small. An intermediate 


1 Ryker, T. C. Physiological specialization in Cercospora oryzae. (Abstract) Phy- 
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reaction was observed with some varieties when inoculated with certain cul- 
tures; on these varieties, which are being considered as moderately resistant, 
the incubation period was 2-3 days longer than in the case of the susceptible 
plants. The spots never exceeded 3—% the length of the lesions on susecep- 
tible plants. The results of this experiment (Table 1) show that at least 


TABLE 1.—Reaction of 4 varieties of rice to 20 cultures of Cercospora oryzae 


| 





Race | No.of | Host from Varieties inoculateda 
No eultures | which cultures 
si es tested | were obtained Blue Rose | Blue Rose 41 | Fortuna | Caloro 
5 Blue Rose S R R | R 
1 Unknown S R | R R 
] Delitus ~ | R R R 
] Early Prolifie Ss R | R R 
2 Blue Rose 41 S R R R 
- 3 Blue Rose 41 MR S R R 
6 Unknown MR Ss R R 
3 1 Caloro S R R Ss 


a$=Susceptible; MR = Moderately Resistant; R= Resistant. 


3 distinet pathogenic races of the fungus exist: race 1, to which Blue Rose 
was susceptible and Blue Rose 41, Fortuna, and Caloro were resistant; race 
2 to which Blue Rose was moderately resistant, Blue Rose 41 was susceptible, 
and Fortuna and Caloro were resistant ; and race 3, which differed from the 
first in that Caloro was susceptible. 

Nineteen rice varieties were then inoculated with the 3 races of the 
fungus and with a number of other previously isolated cultures, in order to 
determine the number of physiologic races present in the various cultures, 
to select as few varieties as possible for use in identifying the different races, 
and to determine the reaction of the commercial rice varieties to be employed 
in breeding work. The varieties Blue Rose, Blue Rose 41, Fortuna, Caloro, 
Colusa, Zenith, Delitus, and Southern Red Rice proved useful in separating 
the several races. The varieties Rexoro, Nira, Iola, Kameji, and Shoemed 
were resistant to all races of the fungus. The varieties Honduras, Edith, and 
Carolina Gold were susceptible to most races of the fungus. The variety 
Vintula was apparently not homozygous for resistance as a few of the indi- 
viduals were susceptible. 

Another series of inoculations was made on the same 8 varieties selected 
as race differentials in the earlier experiments. In all, 36 isolates of the 
fungus were tested for pathogenicity on these varieties. The results, sum- 
marized in table 2, show that 5 clear-cut races could be differentiated on the 
basis of the reaction of the rice varieties Blue Rose, Blue Rose 41, Fortuna, 
and Caloro. When Colusa, Zenith, and Delitus were added as test varieties, 
race 1 could be fuurther subdivided into 5 subraces, race 2 into 3, and race 3 
into 6, making a total of 16 pathogenic races among the 36 isolates tested. 
It is probable that more races could be differentiated by the addition of more 
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varieties to the differential hosts. However, for practical importance in 
plant breeding, the reaction of Fortuna, Blue Rose, Blue Rose 41, and Caloro 
is the most important. For this reason, the designation of races was made 
on the basis of these four varieties. It may be seen in table 2 that race 2-a 
































Fig. 1. Reaction of rice varieties to three races of Cercospora oryzae. <A. Race 1, 
B. Race 2, C. Race 3. Varieties reading from left to right: Fortuna, Blue Rose, Blue 
Rose 41, Caloro, Colusa, Zenith, and Delitus. 
differed somewhat from race 2 on Blue Rose and Caloro but this difference 
was not considered sufficient to make it a separate race. In figure 1 are 
shown the reactions of 7 test varieties to races 1, 2, and 3. 
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Attention should be called to the reaction of Southern Red Rice, a very 
objectionable weed in commercial rice fields. In most fields it is resistant to 
Cercospora oryzae, but where it has gained a foothold because of poor eul- 
tural practices it may become severely diseased because of the increase of the 
pathogenic race to which it is susceptible. 


SUMMARY 


The occurrence of 5 definite races of Cercospora oryzae and a number 
of others considered as sub-races, differing in pathogenicity on 8 differential 
host varieties, is reported. 

Certain rice varieties have been found resistant to all known races of the 
fungus. 

Blue Rose, the variety most widely planted in Louisiana, is susceptible to 
most of the races known to occur in the State. 

A selection of Blue Rose (Blue Rose 41) is resistant to race 1, the most 
common race in the rice-growing district of Louisiana. 


DEPARTMENT OF PLANT PATHOLOGY, 
LOUISIANA AGRICULTURAL EXPERIMENT STATION, 
BATON RouGE, LOUISIANA. 
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PHYTOPATHOLOGICAL NOTES 


A Simple Technique for Isolating Spores of Various Fungi from Exposed 
Slides in Aerobiological Work.'—One of the problems confronting aerobiolo- 
gists is that of identifying fungus spores found on exposed slides. It is rela- 
tively simple to identify spores of some fungi, such as Alternaria and Hel- 
minthosporium, because the morphological characters are distinctive for the 
genus, but it often is impossible to make specific determinations even of such 
fungi. On the other hand, it is impossible to identify spores of many genera, 
such as Aspergillus and Penicillium, on the basis of their morphological 
characters only. A method of determining the identity of spores caught on 
slides would be of great value in studies on wind dissemination of plant-dis- 
ease fungi as well as those that are allergenic to human beings. The writer 
has applied the following simple technique, which has aided to some extent 
in solving this problem. 

Under low power of the microscope, location of a spore or group of spores 
on the slide was marked with a crow-quill pen and India ink. Then the slide 
was inverted over a Van Tieghem cell and single spores were isolated by 
means of a micromanipulator, according to the method described by Hanna.’ 
If the spores germinated and produced sporulating cultures they could be 
identified because the manner of spore formation, an important character in 
the identification of fungi, was known. 

The writer first applied this technique in attempting to identify small, 
ovoid, brown spores, present in thousands on slides (3 sq. in.) that had been 
coated with vaseline and exposed to catch rust spores. The ovoid, brown 
spores, 5-9 , in diameter, germinated after they were isolated by the above 
method. Since, on germinating, they produced promycelia with hyphal 
branches, it was concluded that they were spores of one of the loose smuts, 
either Ustilago nuda or U. tritici. Since then, the spores of many other 
fungi, including Penicillium, Aspergillus, Trichoderma, Cephalosporium, 
Fusarium (micro-conidia), Cladosporium, Rhizopus, and Pleospora, have 
been isolated and similarly identified. The spores of none of the above fungi 
are morphologically distinctive enough to enable one to identify them with 
any degree of certainty, yet it is relatively simple to identify cultures of 
these fungi. 

Obviously, the method described has limits within which it can be used. 
The spores to be identified must be viable and capable of growing on arti- 
ficial media, and the cultures must sporulate in order to make possible the 
identification. The writer has had little difficulty in getting isolated spores 
to germinate, although some of them failed to do so. The length of time 
between exposure of slide and attempts to germinate spores is an important 

1 Paper No. 2029 of the Scientific Journal Series, Minnesota Agricultural Experiment 
Station. 

2 Hanna, W. F. A simple apparatus for isolating single spores. Phytopath. 18: 


1017-1021. 1928. 
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factor; yet, smut spores on slides 3 months old were viable, and spores of 
Fusarium were viable as long as a month after exposure of the slide. Only 
a few of the cultures obtained from the slides failed to sporulate. 

The advantages of using the method described rather than that of wash- 
ing the spores from a slide with sterile water and then making dilution 
plates, is that the identity of a particular spore or group of spores can be 
determined by this method. Furthermore, the difficulty of having slow- 
erowing fungi obscured by fast-growing forms is avoided.—W. J. Martin, 
University Farm, St. Paul, Minnesota. 


Distribution of Beauveria bassiana on Elm Insects in the United States. 
—TIn 1941 and 1942 a survey was made for the presence of Beauveria bassiana 
(Bals.) Vuill. on species of insects found on elms. In 1941, Charles! re- 
ported its occurrence on Scolytus multistriatus Marsham in New Jersey. 
The occurrence of B. bassiana in Pennsylvania and New Hampshire is re- 
corded in this report. In addition, the fungus has been isolated from the 
adults of several additional elm insects, namely, Hylurgopinus rufipes 
(Eich.), Magdalis barbita (Say), M. armicollis (Say), Saperda tridentata 
Oliv., and Tremex columba (L.). <All but the latter are elm borers or bark 
beetles. Hylurgopinus rufipes (Eich.) is considered the next most impor- 
tant to S. multistriatus in transmitting the Dutch elm disease pathogen. 
Ceratostomella ulmi has been isolated from the other insects listed, except 
Tremex columba (.), but they are not at this time considered important in 
the dissemination of the pathogen. 

The distribution of Beauveria bassiana and the insect hosts of the funeus 
as determined in this study are recorded in table 1. Negative results are 
included to indicate species collected and range and extent of collections. 
In all cases, identification was made on the basis of cultural characters after 
careful comparison with an authentic strain of B. bassiana.? 

The above table reveals that approximately 3 per cent of all insects eul- 
tured carried Beauveria bassianad. As these insects were cultured by the 
method found useful in isolating Ceratostomella ulmi, it is likely that a more 
suitable method for obtaining B. bassiana would have yielded a higher 
percentage. 

The Charles check list* reported Beauveria bassiana from Maine to 
Florida and from the Atlantic to the Pacific Coast States. Twenty-nine 
species or insect groups were given as hosts for B. bassiana from 17 States 
besides the District of Columbia, Canada, and the Dominican Republic. 
The present report also indicates that B. bassiana is widely distributed and 
found on numerous hosts. That it has not been reported previously in some 
of the States and on many other insects is undoubtedly due to the lack of 


1 Charles, Vera K. <A preliminary check list of the entomogenous fungi of North 
America. Insect Pest Surv. Bull. 21: suppl. to No. 9, 707-785. 1941. 

2 For comparative study an authentic strain of B. bassiana was supplied by E. G. 
Rex and E. E. McCoy of the New Jersey State Department of Agriculture. 

3 See footnote 1. 
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TABLE 1.—Geographical distribution of Beauveria bassiana on elm insects cultured 
in 1941-42 at the Forest Pathology Field Laboratory, Morristown, N. J. 


Number of insects Percent- 
Insects from | Host | age 








Cultured | Positive | positive 
District of Columbia | Scolytus multistriatus Marsham 14 0 
Indiana’ | do 94 0 
Kentucky do 19 0 
Maryland do 40) 0 
do Platysoma coarctatum Lee. 4 0 
Massachusetts S. multistriatus Marsham 8 0 
do Hylurgopinus rufipes (Eich.) 17 3 17.6 
New Hampshire do 92 | 12 13.0 
New Jersey do bocr i 39 2.8 
do | S, multistriatus Marsham 3647 | 95 2.6 
do Magdalis barbita (Say) 87 l iJ 
do M. armicollis (Say) 24 ] 4.2 
do Saperda tridentata Oliv. 2 0 
do Tremex columba (L.) ] ] 100.0 
New York H. rufipes ( Eich.) 70 0 
do Saperda tridentata Oliv. 20 10 50.0 
Ohio | S. multistriatus Marsham 43 0 
Pennsylvania do D2 ] 1.9 
do H. rufipes (Fich.) 15 a 
Virginia S. multistriatus Marsham 12 2 16.6 
Vermont H. rufipes ( Eich.) 18 0 
Total 5656 168 3.0 
| 
a One case of B. bassiana was observed but attempts to isolate the organism in pure 


culture failed. 


attempts to find it, or that insufficient numbers of insects have been cultured 
to reveal its presence.—PavuL V. Mook and D. O. WoLFENBARGER, Division 
of Forest Pathology, Bureau of Plant Industry, and Division of Forest 
Insect Investigations, Bureau of Entomology and Plant Quarantine, U. S. 
Department of Agriculture, Cooperating. 


Effect of Cyanide on Synthesis of Ring-Spot and Mosaic Viruses in 
Tobacco.'—Ring-spot virus (Annulus tabaci H.), and tobacco-mosaie virus 
(Marmor tabaci H.), differ markedly in their stabilities and chemical proper- 
ties.2 Because of these differences it was of interest to compare the effects 
of cyanide on the two viruses in vivo. Preliminary tests indicated that 
treatments that inhibited synthesis of tobacco-mosaic¢ protein® also blocked 
the formation of ring-spot protein. Further studies have aided in eluei- 
dating the fundamental processes involved in the multiplication of these 
viruses in living cells and are suggestive with respect to the nature of the 
‘‘acquired immunity’’ that develops following infection with ring spot. 

Experiments were conducted with an inbred strain of Nicotiana tabacum 
L. var. Turkish, which shows considerable necrosis following ring-spot infee- 

1 Scientific Paper Number A34, Contribution No. 1855, of the Maryland Agricultural 
Experiment Station (Department of Botany). 

2 Stanley, W. M. The isolation and properties of tobacco ring spot virus. Jour. Biol. 
Chem. 129: 405-428. 1939. 


3 Woods, M. W. Reversible inhibition of tobacco mosaie virus in living cells with 
0.0002 molar sodium cyanide. Science 91: 295-296. 1940. 
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tion, a Maryland commercial strain of N. tabacum, which likewise responds 
necrotically to ring spot, and a vegetatively propagated hybrid clone derived 
from Turkish tobacco and N. glutinosa. This hybrid carries Holmes” 
dominant gene for necrotic response to tobacco-mosaic virus, but is only 
slightly necrotized by ring spot. Strains of green- and yellow-mosaic viruses, 
used in previous work,’ were employed. The ring-spot virus was obtained 
two years ago from W. C. Price and has been maintained in Turkish tobacco. 
To avoid variability due to genetic or physiological factors, single test leaves 
were cut into sectors and each sector exposed to a particular treatment. Im- 
mediately after inoculation, leaf sectors were floated, dorsal surface up, on 
appropriate solutions in shallow (1 em.) dishes for at least 12 to 14 hours 
before cyanide treatments were begun. Nutrient solutions, with or without 
cyanide, were supplied from 22-l. bottles by constant drip from capillary 
tubes. All tests were run in the greenhouse under conditions favorable for 
growth of tobacco. Four set-ups, each accommodating 8 leaf sectors, were 
employed. At least 4 leaves were exposed to each treatment. It was thus 
possible to follow simultaneously the development of lesions induced by 2 
viruses in a single leaf under 4 different sets of experimental conditions. 
Results were readily reproducible. 0.00015 to 0.0003 molar KCN reversibly 
blocks from 50 to 80 per cent of respiration in the tobacco leaf,’ and 
reversibly inhibits the synthesis of tobacco mosaic virus protein.® The 
same concentrations were found to inhibit the development of primary 
lesions of ring spot. Since the formation of necrotic areas in ring spot is 
markedly influenced by the environment’ the development of visible lesions 

TABLE 1.—E£ffect of alternating treatments with 0.0003 molar KCN on time of 
appearance of primary lesions of ring spot and two strains of tobacco mosaic, with and 


without external nitrogen supply. Cyanide treatments discontinued 654 hours after inocu- 
lation in mosaic experiments and 92 hours after inoculation in ring-spot experiment 


Average number of lesions visible per square inch 





100 p.p.m. of N; | 100 p-p-m. of N; Minus N; Minus N; 

| no KCN | 0.0003 M. KCN no KCN | 0.0003 M. KCN 

Virus? —_—_———_ ead ina eaRE 4 
Hours after Hours after Hoursafter | MHoursafter 
| inoculation | inoculation inoculation | inoculation 
| 65 | 141 | 65 | 141 65 | 141 | 65 | 141 
Green mosaic... | 20.6 | 25.8 5.1 25.2 | 142 | 20.7 7.0 | 29.8 
Yellow mosaic | 10.3 15.5 1.6 20.1 10.4 12.7 2.5 17.0 
Ring spot» | 20.9 26.2 7.6 21.0 21.6 27.1 11.5 | 26.1 


a Mosaic tests in NV. tabacum x N. glutinosa hybrid and ring-spot tests in V. tabacum. 
b Ring-spot lesion counts made 98 and 164 hours after inoculation instead of 65 and 
141 hours, respectively. 


4 Holmes, F. O. Genes affecting response of Nicotiana tabacum hybrids to tobacco 
mosaie virus. Science 85: 104-105. 1937. 

5 Woods, M. W., and H. G. DuBuy. Synthesis of tobacco mosaic virus protein in 
relation to leaf chromoprotein and cell metabolism. Phytopath. 31: 978-990. 1941. 

6 Woods, M. W., and H. G. DuBuy. The effect of tobacco mosaic virus on cellular 
respiration. Phytopath. 32: 288-302. 1942. 

7 Woods, M. W. Cellular changes in ring-spot. Contrib. Boyee Thompson Inst. 6: 
51-67. 1934. 
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alone cannot be taken as the only criterion of virus formation. Biological 
assays for virus (local lesion counts on Turkish tobaeco half leaves), how- 
ever, demonstrated that cyanide not only suppresses necrosis in ring spot 
(Fig. 1), but actually inhibits synthesis of virus as well. For example, in 
one experiment with Nicotiana tabacum, in which the ring-spot-inoculated 
sectors were treated with 0.0003 molar KCN for 24.0 per cent of the total 
time, a 55 per cent reduction in virus titre occurred. In another similar 
test these values were 22 per cent and 41 per cent, respectively. The retard- 
ing effect of cvanide on development of primary lesions induced by ring spot, 
and the two strains of tobacco mosaic, are illustrated in table 1. This 
retarding effect is reversible as evidenced by enlargement of the lesions 
(Fig. 1) and the rise in virus titre following cessation of treatments with 
KCN. The same concentrations of cvanide also block the ‘‘A’’ and ‘‘B”’ 
systems® of oxygen respiration. 




















Fig. 1. Influence of KCN on development of primary lesions of ring spot in Nico- 
tiana tabacum. A-—D. Four sectors in one leaf of Turkish tobacco 95 hours after inocula- 
tion. A. 0.0003 molar KCN applied at night only. B. No cyanide. C. 0.0003 molar 
KCN applied by day only. D. No cyanide. E. Maryland commercial tobacco, untreated, 
98 hours after inoculation. F. Same sector as in FE, but 167 hours after inoculation. 
G. Seetor of same leaf as in E, 98 hours after inoculation, but including 35 hours of treat- 
ment with 0.0003 molar KCN. H. Same sector as in G, 167 hours after inoculation and 
65 hours after cessation of cyanide treatments. 


When cyanide was administered at night only ring-spot lesions were 
much less necrotic and of lower virus titre than in the controls (not 
evanided), or in leaf sectors treated with cvanide during the day only. In 
some instances complete masking of svmptoms resulted (Fig. 1). Such 


““nrotected’’ infected tissues continued to resist necrosis following cessation 
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of cyanide treatments. In sectors treated with cyanide by day only (Fig. 1), 
necrotic lesions appeared but were retarded in relation to nontreated con- 
trols and had a reduced virus titre. These results support an earlier con- 
tention’ that cells invaded by ring-spot virus by day resist necrosis more 
than cells infected at night. Both strains of mosaic virus, however, induced 
more prominent lesions (in all hosts) when synthesized by day. 

Whereas, an external supply of NO, (50 p.p.m. of N) tended to reduce 
necrosis in Turkish tobacco leaves infected with ring spot it stimulated the 
necrotic action of yellow-mosaic virus in the same leaves, but reduced the 
amount of peripheral yellowing in the lesions. Such supplemental NO; 
under the same conditions did not reduce necrosis induced by the latter 
virus in the N. tabacum—N. glutinosum hybrid, but markedly reduced the 
amount of peripheral chlorosis. In this same hybrid, eyanide inhibited 
the synthesis of ring-spot protein, but in some instances a secondary stimu- 
lation in virus synthesis occurred. For example, in one experiment sectors 
were treated once with KCN for a period of 23 hours, starting 23 hours after 
inoculation. One hundred and forty-six hours after cessation of cyanide 
treatment the virus titre was determined. The extract from the cyanide- 
treated sectors produced 606 lesions as against only 93 for the controls. 
Such marked secondary stimulation of ring-spot synthesis was not observed 
in the varieties of N. tabacum and was not observed in these varieties with 
either strain of mosaic virus. The only observed prolonged alteration in the 
physiology of the hybrid tobacco leaves, following exposure to evanide, 
was a marked reduction in the amount of brown pigment formed by oxida- 
tion (polyphenol dehydrogenase system) of tissues, which were killed by 
the virus after cessation of cyanide treatments.—Mark W. Woops, Maryland 
Agricultural Experiment Station, College Park, Maryland. 


Erwinia carotovora, the Cause of a Soft Rot in Orchids, Cattleya sp.— 
Erwinia carotovora (Jones) Holland apparently has not been reported at- 
tacking Cattleya sp. In September, 1940, two New Jersey orchid growers 
called the attention of J. W. Bulger’ to a soft rot of cattleyas, obviously a 
pathological condition, and Dr. Bulger referred the material to the writers. 

Infected parts show a dull water-soaked condition that spreads rapidly. 
The color is darker green than normal, and may become black when a break 
in the epidermis exposes the mesophyll to the action of air. Leaves, pseudo- 
bulbs, and rhizomes may be infected. In the leaf, wrinkling of the epidermis 
follows collapse of the tissue (Fig. 1). An exudate is often present, which 
becomes very dark brown when dry. 

Tissue transfers from the margins of infected areas consistently yielded a 
white bacterium. Single-colony strains obtained by the dilution-plate 
method were made of the bacteria from both New Jersey sources. Inocula- 
tions of Cattleya mossiae and Cattleya sp. were made successfully in each of 


1 Bulger, J. W. Bureau of Entomology and Plant Quarantine, U. 8S. Department of 
Agriculture. 
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6 trials in which the host tissues were wounded by needle punctures. No 
infection resulted when the inoculum was applied on wound-free tissue or 
when the area inoculated was not covered by a film of water for 18 to 24 
hours following inoculation. Reisolations were made and successfully used 
in inoculation. 








Fig. 1. Cattleya plant with inoculated leaf drooping and wrinkled. Photo by J. W. 
Bulger. 


The bacteria from both sources were identical and are characterized as follows: 
Motile rods with peritrichiate flagella, forming white colonies, Gram-negative, no spores, 
gelatin liquefied, producing indol and hydrogen sulphide, starch hydrolyzed slightly, re- 
ducing nitrates to nitrites, forming acid and gas in dextrose, lactose, sucrose, and man- 
nite, slight acid but no gas in glycerol, neither acid nor gas in maltose broth, and an acid 
curd in brom cresol purple milk. 


Definite decay of inoculated leaves usually can be observed 24 hours after 
inoculation. Complete involvement of the leaf occurs in 4 to 7 days at room 
temperature. The bacteria pass readily from the leaf to the pseudobulb and 
into the rhizome, causing the death of the plant. 
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Matsumoto and Okabe? have reported Erwinia carotovora attacking 
Phalaenopsis sp. in Japan. They were successful also in inoculating 
Cypripedium and Cymbidium. In addition to these orchids, the writers have 
produced the disease on excised leaves of Oncidium. Odontoglossum, Brassa- 
vola, and Lockhartia by inoculation. 


oe 


The disease is said to occur in ‘‘spots’’ on the benches, and has not been 
observed by the writers on plants not mechanically injured.—Dona.p P. 
Limper and BerNarp A. FRIEDMAN, Bureau of Entomology and Plant 


Quarantine, U.S. Department of Agriculture, Hoboken, N. J. 


A Leaf-spot of Hibiscus sp. Induced by Phytomonas syringae.—Water- 
soaked spots (Fig. 1, A) on the leaves of hibiscus were observed in a coastal 
city of California. These spots were 1-10 mm. in diameter, brown to black, 
and of a water-soaked appearance. A yvellowish-green zone or halo was some- 
times observed surrounding the necrotic area. The spots developed during 
the cool, rainy weather of winter on plants growing near a house, under the 
drip of the eaves. With the coming of drier conditions, the disease ceased to 
spread. 

Cultures from the large necrotic spots gave numerous colonies of bacteria 
in the dilution plates. Isolates from hibiscus vielded a white opalescent 
erowth so closely resembling that of the organism causing black pit of 
lemons that inoculations were made through wounds in lemon fruits. Black 
pits (Fig. 1, D) promptly developed from these inoculations. The resulting 
lesions resembled those caused by the citrus blast and black-pit organism, 
Phytomonas (Pseudomonas) syringae (Van Hall). Smith and Faweett,! 
and Smith? have shown that a number of different organisms described under 
different names and from different hosts will produce pits on lemon fruits, 
and are organisms closely related to, if not identical with, Phytomonas 
syringae. Rosen* has described a blast of roses induced by P. syringae that 
in his experiments infected lemon fruits. 

Inoculations through injuries on the leaves of hibiscus by isolates for the 
hibiscus leaf spot and isolates for lemon black pits caused typical lesions 
(Fig. 1, B and C) to form in healthy leaves of hibiscus. Leaves of lilae in- 
oculated with the hibiscus isolates also caused spots to develop typical of lilae 
blight. 

A leaf spot on Hibiscus sp. has been described from Japan by Nakata and 
Takimoto* as caused by Bacterium hibisci. The Japanese disease is one that 

2 Matsumoto, T., and N. Okabe. On the causal organisms of the bacterial soft rot 
of Koty6-ran, Phalaenopsis aphrodite Reichb. Jour, Soe. Trop. Agr. (Formosa) 3: 117- 
134. 1931. 

1 Smith, Clayton O., and Howard 8S. Faweett. A comparative study of the citrus blast 
bacterium and some allied organisms. Jour, Agr. Res. | U.S.] 41: 233-246. 1930. 

2Smith, Clayton O. Pseudomonas prunicola and Bacterium citriputeale., Phyto- 
path. 21: 1091. 1931. 

3 Rosen, H. R. Rose blast induced by Phytomonas syringae. Jour. Agr. Res. [U.S.] 
51: 235-243. 1935. 

4 Nakata, K., and S. Takimoto. Bacterial blight of hibiscus. Ann, Phytopath. Soe. 
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Fig. 1. A. Natural infection of hibiscus leaves from a coastal area. B. Spots from 
inoculations with an isolate from hibiscus through an injury on leaves of hibiscus, after 3 
weeks. C. Spots induced in hibiscus with a culture of citrus blast isolated from a lemon 
fruit. D. Inoculations in lemon fruits with a culture isolated from hibiseus leaves, after 
2 weeks. 
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attacked the cotyledons and leaves. The leaf symptoms of the Japanese and 
the California diseases agree in that the spots may have a halo. Inoeula- 
tions by the Japanese scientists were successful only through injuries. 

The morphological and cultural characteristics of Bacteriwm hibisci and 
Phytomonas syringae, as published by Bryan,° are very similar, the chief 
difference being in the absence of capsules in Bact. hibisci. The Japanese 
scientists did not report the coagulation of milk. (It has been reported by 
Smith and Faweett that the coagulation of milk by Phyt. syringae is not 
always to be observed.) Lee® and Smith’ have each described Phyt. syringae 
under different names as a new species. Smith did not report capsules, and 
Lee noted that no capsules or spores were observed. Bryan states that a 
small capsule could be demonstrated by Ribbert’s dahlia stain. The hi- 
biseus organism from California has a small capsule. A more critical com- 
parative study of the California and Japanese organisms may show them to 
be the same, and that they are not different from Phytomonas syringae.— 
Cuayton QO. SmirH, University of California Citrus Experiment Station, 
Riverside, California. 





Japan 1: 13-19. 1923. (In Japanese with English summary.) Also see Bot. Abst. 14: 
862. 1923. 

5 Bryan, M. K. Lilac blight in the United States. Jour. Agr. Res. [U.S.] 36: 225- 
235, 1928. 

6 Lee, H. A. A new bacterial citrus disease. Jour. Agr. Res. [U. S.] 9: 1-8. 1917. 

7 Smith, Clayton O. Black pit of lemon. Phytopath. 3: 277-281. 1913. 





The official 1942 ballots of The American Phytopathological Society, 582 
in number, received by the Secretary, were opened and canvassed on Decem- 
ber 26 by a special committee appointed by President Hutchins. 

The following members received a majority vote for the respective offices : 
J. C. WALKER. 

Vice-President, one year—J. J. CHRISTENSEN. 
J. G, LEACH. 
The Committee: 
C. C. ALLISON 
C. W. ELLert 
OLKE JOHNSON 
W. G. Stover, Chairman 





President, one year 








Councilor, two years 
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